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All “American” Steel Split Pulleys 
Have The Patented Grooved Face 


This is a little thing that has 
big results, because it gives your 
belts traction power no matter 
how fast they are run. The 
“American”? has been sold and 
used in every civilized country 
for over twelve years past. 












This -feature combined with 
extreme strength and lightness, 
and the ease of installing, makes 
the ‘American’ the ‘“‘horse- 
sense’’ pulley for all belt trans 
mission. This was the first all 
wrought steel pulley made. All 
sizes 6” to 60” diameter, 2” to 
36” widths, also diameters inter- 
mediate to those listed. 








Write for the new 
“American” 
Booklet. 
Sent Iree. 


Agents with Stocks 
m all leading 
cAmerican 
C ilies. 





The American Pulley Company, 


Chicago Branch: 124 So. Clinton St. Main Office and Works: Philadelphia, Pa. 
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For Arsenal Work 


Government Armories and 
Small Arms Manufacturers 


The P. & W. Arsenal Equipments 
They Lead the Industry the World Over 


Cc? MPLETE machine equipments for build- 
ing the entire gun from butt-plate 

to front sight. 
It has been demonstrated time and 


again that the P. & W. Machines 
















are the most economical and The 
the most efficient in any ae P. & W. 
line of metal manu- aw Equipments 
facture. They are a have almost 
positive, reliable » doubled the output 
and excep- oe” of some previous plants 
tionally ac- xe? without increasing the 
curate. © operating expenses. 


Equipments include many entirely 

new and exclusive types of machines, 

jigs, tools, fixtures, etc., that make the 

various parts of smal] arms absolutely inter- 
changeable, and dispense with all hand fitting. 


The Entire P.& W.System of Small Arms Manufacture is such 
that almost the ENTIRE WORK can be performed by UNSKILLED LABOR. 


Heavy Machine Tool Outfits For Manufacturing Heavy Ordnance. 


Il rite jor Catalogues ** Arsenal Machinery” and the Arsenal Editions of the Progress 
Reporter, December, 1904, and February, 1905. 


Pratt & Benepe Ce. 
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Dies Used in Making Fishing Reels 


Through the courtesy of Meiselbach 
Brothers of, Newark, N. J., I am able to 
show some very interesting press tools 
used in their factory for the production 
of one type of their fishing reels. Fig. 1 
at J shows the finished reel, which will no 
doubt be recognized by the readers of this 
article. It is an improvement on the reel 
shown at K as it contains but 32 parts 
all told, while the other is made up of 
over 55 separate pieces and as the two 
ends are fastened together by smail 
screws with distance pieces or posts be- 
tween, the reel is liable to shake loose 
and fall apart under stress of use, which 
is impossible with the reel shown at J, 


By E. A. Dixie 











Tools used to make a com plete 
jishing-reel body and seat in one 
prece, thus reducing the number 
of parts jor this prece from 
eleven or more to one. 

Tools for making reel-bod 
ends and novel method of driving 
them in the lathe. 

















on the end of the horn A. The blank sim- 
ilar to C, Fig. 1, is pushed by the oper- 


ator over the horn until it comes against 
the stop J, no locating sidewise being 
necessary for the first stroke. The press 
then descends and punches out the first 
large opening, the piece is then turned 
until the stop / comes in contact with one 
edge of the opening which has just been 
punched. This indexes the piece for the 
next stroke which punches out the second 
large opening. These operations are re- 
peated on the whole lot. The dies are 
then changed and using H as a stop the 
small openings shown at the back in D, 
Fig. 1, are punched out in the same way. 
D, Fig. 1, is then taken to the punch and 
die shown in Fig. 3, in this the two ends 




















Fig. 1. The drawing operations which 
produced the sample shown at A, Fig. 1, 
are so well known that it will not be 
necessary to go over them here. A is a 
brass cup which is drawn up in the usual 
way; the top is cut off to produce B. 
The two ends are then enlarged as shown 
at C. This is done by a sectional die which 
holds the body while a punch above and 
below expands the two ends. The piece 
C is then perforated as shown at D. 
This is done in a self-contained sub-press 
die and punch shown in Fig. 2. The horn 
A carrying the punch is secured to the 
slide B. Underneath the sub-press is 
shown a similar horn A and die C with 
its attached stripper D. The stripper can 
also be seen in the die mounted on the 


sub-press and marked with the same let- - 


ter. As the horn A is considerably over- 
hung, it is impossible to apply sufficient 
pressure to do the perforating without 
springing it. To overcome this ten- 
dency to spring a pressure piece E is 
held in the ram of the press, the flat G 
of which comes in contact with the top 
of the slide B, while the adjustable pin F 
on the end comes in contact with the flat 


Fic. 1. THE REEL IN VARIOUS STAGES 

















Fic. 2. PUNCHES AND DIES FOR THE OPENINGS 
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Fic. 3. PUNCH AND DIE FOR RELEASING THE REEL SEAT 


of the piece which fits the reel seat in the 
cempleted reel are released from the 
body of the cylinder, and after this oper- 
ation the piece is as shown to the right in 
Fig. 3. To the left the blank is shown. 
A is the stop which locates the blank by 
the center post. The piece then goes to 
the punch shown in Fig. 4 which ex- 
pands the two wings A of the blank 
shown to the left. The punches B and 
C pivot on the pins D and E and are 
swung out by the wedge-shaped piece 
F as the ram of the press descends, tak- 
ing with them the wings A. The handle 
G controls the wedge H at the back, which 
clamps the blank in position by means of 
the wedge-shaped piece F while it is be- 
ing operated on. /7 is the stop to locate 
the work central. Fig. 4 shows the piece 
in pli ce in the die. 
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The dies in Fig. 2 are so made as to 
allow for a trimming operation on the 
posts. This trimming operation is per- 
formed by the punch and die shown in 
Fig. 5. In this case the punch is under- 
neath while the die straddles on top. To 
the left in this illustration is shown the 
blank with the wide post A, which is 
shown trimmed to size on the right at B. 
C and D are stops which index upon the 
edges of the holes. The lever E holds the 
blank up against the rear stops and sup- 
ports the horn. 

Fig. 6 shows the forming punch and 
die used for forming the wings to correct 
shape. The slot A accommodates the cen- 
ter post at the top of the reel body C 
and also locates it so as to be in aline- 
ment for the punch. The lower forming 
die B slides through the two openings in 




















Fic. 5. 

















Fic. 4. EXPANDING THE WINGS OF THE 


REEL SEAT 


TRIMMING THE PosTs 


the body of the reel and is located by the 
set screw D at the left. The punch E is 
simple and needs no explanation. The 
blank has then reached the stage shown 
by G, Fig. 1. The threading shown at H 
Fig. 1, is done on a Fox lathe. At J, Fig. 
1, the notches shown are made by a sim- 
ple punch and die. They are for altering 
the position of the crank handle of the 
finished reel, which can be at will set 
in any one of four positions. Fig. 7 shows 
the operations on the reel ends. The 
plain cup A is beaded on top as shown 
at B in the sub-press die shown in Fig. 8. 
In this die there are two knockouts A and 
B, which are shown separated slightly 
for clearness. The piece A, Fig. 7, is 
placed over A and B, Fig. 8, and is 
forced by the plain punch C down into 
an annular groove in the die. This annu- 
lar groove is of such depth that the edge 
of the blank X seats on the bottom of 
it. Any further pressure on the punch C 
compels the metal on the top to flow out- 
ward and form the bead. The two oper- 
ations are shown at the right and left. 
The blank D for this operation is about 
0.050 inch thick. After trimming it is 
0.517 inch high and at E after beading it 
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Fic. 6. FORMING THE REEL SEAT 
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punched in the blank, this square hole 
being used as a driver, the chuck in the 


Fic. 8. THE BEADING DIE 
the thread being cut from the inside out- 
ward. After beading the square hole is 
: 
c 














8 
- Fox lathe merely centering the piece 
Fic. 7. THE O R E lightly so as to avoid distorting it. After 
* ? 3 5 2 Reet Enps : : 
al ME WPERATIONS OF THE KEE " the threading and nurling operations the 


is 0.390 inch high. This beading leaves a which comes in handy as a starting place center is trimmed out in the lathe, leaving 


slight groove on the inside of the piece for the threading tool in the Fox lathe, the completed end as shown at E, Fig. 7. 








Using Asbestos Over Again 


It is the practice at the Beech Grove By l. B. Rich gives all necessary dimensions to enable 
shops of the Big Four Railroad to utilize one of these to be built by anyone who 
practically all of the asbestos jacketing desires to do so. 
that is taken from boilers and cylinders 

i : : No. 11 Wire Netting 
of engines undergoing repairs. If the (2%"Piteh >, 
pieces are at all broken (where blocks x 
are used), as is usually the case, they 
are taken to the asbestos rattler as shown 
in the accompanying illustration, dumped 
in through the door and the rattler started 
up. 

As it is driven by an 18-inch pullev 
having a 10-inch face, fit is possible to He 
apply all the power necessary and the 1 ibm se Re 
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% Cap Screw Bolts, 2% loag 


+ 10-4 
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pieces of asbestos covering are tumbled —, wr 20. “egquare Head Bolts 
against the No. 11 wire netting with . /94'x 36" 4134" : 
which it is lined, until they are broken Ot —SSSS! Ste 2's : ae 
up into such small particles that they ve) ae ¥ ou, HT ag" 5" jacite Dia. 
can readily be used over again in the +f" i on \~ 
shape of asbestos plaster which can be Holes $>) "Sta. W.1.|Pipe | j 994 Senet 
applied for any kind of insulating work cr ee , 
that may be desired. ZA .| 

This is one of the economies which ry |: 3 | us =| 
were almost unknown in railroad shops ; 05% om. 053g" | 
of a decade ago and shows how the man- j i a 2 
agement of- railway shops is getting WE i eecereren pene n engi eee , —l, H <7 
nearer to the basis of manufacturing es- iT | 
tablishments than ever before. The de- Lj Section A-B 
sign is so simple it can be readily made Ea, ime 
in any shop without calling very heavily Le ee 

imerican Vachinist 


on the purchasing department. 
It is unnecessary to go into further de- 
tails of description as the _ illustration RATTLER FOR BREAKING UP OLD ASBESTOS 
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High Speed Tools and Machines’ 


There are three classes of high-speed 
tool-steel, which will be called in this 
paper: 

Crass A.—For cutting mild and med- 
ium steel. 

C.Lass B—For cutting hard steel such 
as tires, etc. 

C.iass C.—For cutting very hard steel 
and for use in cases where a sharp and 
lasting cutting edge is required; espec- 
ially useful in cases where deep cuts 
with fine feeds are used. 


PoWER REQUIRED TO REMOVE MATERIAL 


More power is required to remove a 
thin wide chip than a chip of double the 
thickness and half the width; that is, to 
remove a chip 1 inch wide with a feed of 
1/16 inch requires more power than to 
remove a chip inch wide with a feed 
14 inch. This is less noticeable with 
tools with sharp edges. Tools with blunt 


By H. I. Brackenbury 








The advantages of high-speed 
steel tools over carbon-steel tools 
as shown by English practice. 
Older machines are often adapt- 
able for the new steel because of 
their massive design. The trend 
of recent design particularly 
adapted for the requirements of 
modern speeds. 




















*l’resented at joint meeting of the Institu- 
tion of Mechanical Engineers and American 
Society of Mechanical Engineers. Condensed. 
should modify our old methods and de- 
sign new machines, and to what perfec- 
tion we should strive; but the author does 
not think these figures are of much use 
as a guide to what is actually performed 
in the general run of workshops. There 


Apprentice Labor. 








eS Wages | Actual [Potal Cox Feeds . 
Sample Job. Article | Mat. | ate ‘fu. Taken + Honud a Remarks 
= — an - i Se ’ 7 T 
Shafts lou D | From | From | 
for Forge | 1 Hour) 2.8 D.| 24 Parallel Forging 
: | pe | " 
ot sel | 1 4 . 
an - Steel Hour i V's Ba Number of Diameters Vary, 
sever trs } Hours | 4.2 D. 
Middle i, : | % 
. | ” o 
Exten'n | Forge | 3'4 ; " Over 1 of Material 
Shaft for | Ste Ditto. | fours) 9-8 V- 3 : 
—or or | Steel ‘pmo to Turu off all over. 
Jalancer 
Conn'ing Forge i‘ r 20 m Excessive Amount of 
eh Ditte.| Hourelt2-6 D- : 
Rod Steel Hour | Material to Turn off, 
= ae | See ——E 
Wagon | Forge 6's - Rough Turn close to Finished 
™ ,e ae Ditto. a) 17 D. <U : 
Axle Steel Hours) " | ! Sizes and Finish Ends, 
— EEE Eee ae 
Spind! Forge 32 Rough Turn for Grinding 
Spinaie .e] | Ditto. |g 5 /4.6 D. 73 " 
Steel Hour 0.03 Left on 
Vertical | Forge - ‘ 2, a 
Shaft Stee! | Ditto. | gours | 3-7 D- 4 Rough Turn al! over. 
Engine | Forge , 5 1% “ee lt . Forging Practically Parallel 
le 2e ditto. ID. “ 
Axle Steel Hours R. Turn & Face Ends 
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Fic. 1. EXAMPLES OF WorRK ROUGH TURNED ON LATHES OVER 20 YEARS OLD 


cutting angles require more power than 
tools with sharp cutting angles to remove 
the same amount of material, the objec- 
tion to sharp cutting angles being that 
the edge is apt to break. 

The total power used for a given cut, 
including the power absorbed by friction 
in the machine, increases at a smaller 
ratio than the increase in cutting speed; 
in other words, less horsepower is used 
per pound of material removed at high 
speeds than is used at low speeds. This 
is only true up to a certain point. 


DIFFICULTY OF LAYING Down RULES FOR 
CUTTING SPEEDS 

Figures of the speeds and feeds and 

depths of cuts which can be taken with 

lathe tools of high-speed steel under ideal 

conditions are interesting, and are very 

useful in showing in what direction we 


are so many variations in the actual con- 
ditions that, without a careful study of 
each class of case, it is difficult to say 
what is the best rate to cut at. Mr. 
Taylor, in his most valuable work, “The 
Art of Cutting Metals,” gives 12 variable 
elements, but even this number does not 
cover the whole ground, and such ques- 
tions occur as one man working several 
machines and several tools cutting simul- 
taneously. Thus, on certain work where 
there is a large amount of repetition, it 
has been found possible to employ to ad- 
vantage lathes with two saddles and 
three rests to turn work from 3 to 4 feet 
long. As one man looks after two of 
these lathes he has to keep six tools at 
work on very hard steel. It is quite evi- 
dent that under these circumstances it 
is important that the tools should not 
require changing often, as this would 


cause the lathe to be idle for a portion 
of the time, and too much of the work- 
man’s energy would be used up in chang- 
ing the tools and setting in the cuts. 
One of the advantages of the use of 
high-speed steel in the above case is that 
the tools will generally run for the day 
without requiring to be ground. This 
work could be done at higher cutting 
speeds using one tool and grinding more 
frequently; the result would be more 
effective to watch but less satisfactory 
to pay for. 


CuTTING ANGLE 


Regarding the question of cutting 
angles, careful experiments have shown 
that the sharper the angle is the less the 
amount of power required to remove a 
given amount of material, the feed and 
depth of cut remaining constant. On 
the other hand, the sharper the angle is 
the more likely is the cutting edge to 
crumble or break, and the smaller is 
the body of steel to conduct away the 
heat generated by cutting. In no well 
regulated machine shop do the workmen 
grind the tools they use; grinding ma- 
chines with trained operators are now 
almost universally employed for this 
purpose. 


VALUE OF STANDARD ANGLES 


The importance of working to standard 
angles is obvious, and the fewer the 
standards the better, so long as the loss 
in cutting efficiency is not greater than 
the gain in grinding and forging tools 
to a small number of standards. The 
question of what standards are required 
must depend on the variety of work and 
material and quality of machines in a 
shop. The author strongly deprecates 
becoming a slave to standards when many 
variables are involved, and feels that it 
should be the duty of a capable shop 
manager or foreman to experiment with 
tools of various cutting angles when he 
has a suitable run of work. 


IMPORTANCE OF CHANGING ANGLES AS 
QUALITY OF TOOL STEEL IMPROVES 


High-speed steel has improved in the 
past few years and will probably improve 
in the future, and with these improve- 
ments we find the cutting edge remains 
sharper for a longer time and the cutting 
angles may be made more acute. As an 
instance, when turning axles at the most 
convenient feed and speed and depth of 
cut, the belt failed to drive the lathe 
when using the standard round-nose tool. 
A tool was ground with a smaller radius 
on the nose, a straighter cutting edge 
and a sharper angle; the belt was found 
to have sufficient power to drive the 
lathe with the full depth of cut when this 
tool was vsed, and the tool was adopted 
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as the standard for this particular work. 
The reasons for the above are: (a) The 
cutting length of the tool was diminished, 
less power being required to take a thick 
narrow chip than a thin wide chip; (6) 
The sharper angle presents less resist- 
ance to the chip after it is sheared from 
the body of the material. Such a tool 
would not have been suitable for the 
general practice of the shop where heavy 
feeds are used. 

The following are the particulars of the 
case, and are interesting as showing what 
use can be made of high-speed steel even 
in an old machine, a question which will 
be dealt with further on: 








Mochine. Age Material 
Lathe 15-inch | Over 30 vears (Axle Steel.- 
center Breaking 38 


tons per 
square inch 
Elongation 24 
per cent. 








Tool No. 1 Clearance 5 degrees, side Slope 13 
degrees, cutting angie 72 degrees 

Tool No. 2.—Clearance 5 degrees, side slope 
25 degrees, cutting angle 60 degrees. 

Speed 52 feet, feed 1 16, depth of cut 4 inch. 

Cubic inches per minute removed, 19.5 

Pounds per minute removed, 5.5. 


Jse oF HIGH-SPEED TOOL STEEL ON TUR- 
RET LATHES 


On turret lathes the highest class of 
high-speed steel is now largely used, and 
tools with a very sharp cutting angle are 
employed. A test, carried out at the 
works of Messrs. Alfred Herbert, gave 
the following result: 








Revolu-, 


Inches. 
Removed 


ver Minute, 
Minute. 





~ -® 
an 
a —= r 
s= ine o 
Tool =F oe = ‘Ss 
i=s = r=¥ Ac = 2 .. 
- =< <= .— c x 
a [Sele ie ls 
Lb 
Cirbon steel 149) 58.50.0134 2.010.753 
Class C.—Specia! 
high-speed 
steel 470 185 0.05 93.5 ‘8.8125 
lool-clearance angle, 7 degrees Side slope, 35 


degrees. Cutting angle, 48 degrees. 
REDUCING A MILD-STEEL BAR FROM 
14 INCHES TO ? INCH DIAMETER AT 
ONE CUT. 








ECONOMY IN POWER 


The pressure of the chip on the tool 
in tons per square inch, cutting on steei 
of a tensile strength of 25 tons and 44 
per cent. elongation, was 75 tons, which 
is about 25 per cent. less than results 
given with tools of which the cutting 
angles range from 65 to 70 degrees; part 
of this reduction was probably due to 
the keer cutting edge which this special 
high-speed steel maintains. The whole 
of the tests worked out as follows, omit- 
ting one exceptional case: 


AMERICAN MACHINIST 








Pounds 


Pounds per 
per “:in-| Horse- 
Tests Liorse- ute | e- power 
powel moved, Minute 
Tests made, 1909 ; 
Highest figure 14.4 7.58 0.52 
Lowest figure 6.1 2.01 0.33 
Manchester experi 
ments, 1903 
Highest figure 8 94 i 41 0.49 
Lowest figure 17.19 5.6 0.32 








The 1903 figures represent net horse- 
power at the tool, but the 1909 figures 
include all losses in the machine. 


Twist DRILLs 


Perhaps the most striking instance of 
the value of high-speed steel is given 
by the use of twist drills. The improve- 
ment obtained by the use of this steel 
for drills is more easily grasped than 
in the case of turning tools, as there are 
far fewer variables. Given sufficient 
power, a high-speed drill does three 
times the amount of work and requires 
grinding less frequently than the temper- 
steel drills. The author is not one to 
advocate the policy of scrapping all old 
material, but in the case of twist drills, 
where any quantity of work is required 
to be done on steel, he advises the use of 
nothing but high-speed steel drills. 

One instance is given here, namely, 
a drill 34 inch diameter passing through 
a cast-iron block 2 inches thick in 8 
seconds, which is equal to a travel of 
1834 inches a minute. 


FuLL ADVANTAGE Not Yet TAKEN OF 
HIGH-SPEED TOOL STEEL 


Although considerable use is made of 
high-speed steel in engineering work- 
shops, the author ventures to say that, 
generally, full advantage is not taken of 
its cutting powers. Certainly speeds 
have been greatly increased, but they 
have not been increased in the proportion 
warranted. No doubt valuable economy 
has been effected by the increased speeds, 
and the length of time tools run without 
the need of grinding. We should not 
content ourselves with these results, but 
strive to use to the full the powers which 
the steelmakers have put in our hands. 


SAVINGS WHICH CAN BE MADE 


The author thinks that, although the 
rapidity of production with high-speed 
tools has been well emphasized during 
the last few years, insufficient attention 
has been given to the accompanying sav- 
ings. Where full use is made of modern 
machinery the production, in so far as 
roughing-out goes, is three times what it 
was under the old conditions. This 
means that only one-third the number of 
machines, one-third the amount of space, 
one-third the number of operators, one- 
third the amount of shafting and about 
one-half the amount of supervision are 
required to produce the same amount of 
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work. Further, although the power re- 
quired to drive machines capable of mak- 
ing full use of high-speed steel is very 
large, the power absorbed for each pound 
of metal removed is less for high-speed 
than for low-speed machines. 


MACHINES FOR ROUGHING OuT 


There is, in the author’s opinion, only 
one way in which the full saving may 
be made, and that is by setting aside 
certain machines for roughing and rough- 
ing only. It is quite unnecessary to replace 
all or even many of the old machines, 
which have quite enough power to carry 
the finishing cuts at good speeds, nor is 
it desirable to use either the same class 
of machinery or labor for roughing out 
as for finishing. 


Use OF OLD MACHINES FOR HIGH SPEED 


There are a number of workshops 
where there is not the inclination or, ow- 
ing to trade depression, the capital to 
buy many new machines. In such cases 
much may be done by making a judi- 
cious selection of the heaviest of the 
existing machines and increasing their 
belt speed, so that high speeds may be 
run with the back gear in. In some in- 
stances, the cones have been removed 
and replaced by wide pulleys, speed 
changes being provided for by means of 
Sliding gears. Fortunately the English 
machine builders of the past did not 
hesitate to put plenty of weight into 
their machines, so that, by increasing the 
driving power, excellent results may be 
obtained, but it is generally necessary to 
fit new gears. Fig. 1 shows an account 
cf work produced by the above method by 
machines over twenty years old. 


GENERAL REMARKS ON MACHINES FIT FOR 
THE Use oF HIGH-SPEED STEEL 


An idea of what saving in cutting time 
has been made bv the use of high-speed 
steel can be gathered by the comparison 
of the power allowed for machines de- 
signed before and after its introduction. 
Engineers have also grasped the fact 
that the power which may be usefully 
employed depends upon the stiffness 
of the work and not on the hight of 
centers in the case of lathes or the length 
of stroke, etc., in the case of other ma- 
chines. Thus we find instances of 12- 
inch center lathes designed to use 50 
horsepower, which is about 10 times as 
much power as was allowed for in any of 
the pre-high-speed lathes. This increase 
in power must be accounted for by a de- 
sire for increased depths of cut and feeds 
as well as increased speeds. There is no 
doubt that the interest awakened by the 
introduction of high-speed tool steel has 
called so much attention to the subject 
of roughing out work that many improve- 
ments have lately been made which might 
have been made in earlier times. The 
author well remembers cases where re- 
course was had to putting three belts, one 
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on the top of the other, to increase the 

very limited belt power of some lathes. 
The following are some examples of 

increases in horsepower provided: 


Machines. omy 
Turret lathe for 24-inch bars increased 
ae : ate are «£2 e 
Lathe, 6-inch center, increased from.. 1 to 1 
Lathe, 10-inch center, increased from. 24 to 10 
Lathe, 14-inch center, increased from. > to 20 
Lathe, 36-inch center, increased from. 20 to 60 
Lathe, 60-inch center, increased from . 380 to 100 
Slotting machine, 12-inch stroke, in- F 
GIORGOS GES 5 icc ttndvecenvenes 9 to 15 
Special cases of high power are: 
12-inch center lathe, 50 horsepower. 
18-inch center lathe, 60 horsepower. 


[he 18-inch center lathe took a test cut 
yn steel 114 inches deep with a '4-inch 
feed, at a cutting speed of 28 feet per 
minute. the consumption of power being 
upward of 80 hoisepower. 


Limit OF PoweR APPLIED 


There seems to be no finality as to the 
amount of power which can be applied to 
a machine. We find a milling machine 
described as capable of removing 1400 
pounds of steel per hour which would en- 
tail a consumption of not less than 92 
horsepower. Such a machine may be 
economical when it can be employed on 
a continual run of work requiring such 
cuts, but would be a serious charge when 
employed on lighter cuts. In the desire 
for rapid production from machines we 
must be careful not to overlook the con- 
sideration of the cost of power and value 
of material cut to waste in cases where 
the work could be made nearer to the size 
in a more economical way. The fact that 
by the use of high-speed machines a ton 
of cuttings can be made at a labor cost 
of 8d. (16 cents) must not make us for- 
get that someone has to pay for a ton of 
material and 7s. or 8s. ($1.75 to $2) for 
power. 


Laws REGARDING LIMIT OF WEIGHT AND 
PowER OF MACHINES 


It is impossible to lay down any law 
regarding the limiting point of the 
weight and power of machines, as the 
number of variables which enter into con- 
sideration is so numerous. There are, 
however, three principal governing 
factors, namely: 

(1) The length of time the machine 
will be used for heavy cutting. 

(2) The length of time the machine 
will be used for light cutting. 

(3) The length of time the machine 
will be at rest. 

During (1) the machine is used effi- 
ciently; during (2) more is being paid 
for power and capital charges than if a 
lighter machine were used; during (3) 
more is paid for charges than in the case 
of a lighter machine. 

These considerations evidently point 
to the importance of using heavy ma- 
chines for roughing only, but there are 
many cases where this cannot be done. 
Take, for instance, the case of a drilling 
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machine which is generally employed to 
drill and ream holes of an inch in 
diameter, but occasionaily has to drill 
holes 3 inches in diameter. In such a 
case it would be a mistake to install a 
machine capable of drilling the 3-inch 
holes at a quick rate, as the proportion 
of standing to working time is very large 
for a drilling machine, and the time dur- 
ing which the machine would be em- 
ployed at its full power would be very 
small. 


OBJECTIONS TO STEPPED CONE 


The stepped cone is rapidly becoming 
obsolete, except in the case of small 
machines. The obvious disadvantages of 
this method of changing speed are the 
trouble, and, in the case of boys, the 
danger of throwing a heavy high-speed 
belt from one step to another and the 
variation in power available from the 
different belt speeds. 

Speed changes are provided for by 
means of sliding gears in the case of 
medium-sized machines and_ variable- 


speed motors in the case of larger 
machines. Such motors, worked on 
the direct-current three-wire system, 


give a large range of speed which is ex- 
cellent, but it is well to notice that at 
certain speeds with light cuts the effi- 
ciency of motor and machine may be far 
from gcod. 

It appears that heavy lathes which are 
required to do both light and heavy turn- 
ing should have the gear ratio arranged 
so that the full range of speed may be 
obtained from either voltage, and that 
builders of such heavy machines should 
give the total efficiency of the lathe and 
motor at various speeds and loads. No 
engineer would purchase a power-gen- 
erating plant without obtaining a guaran- 
tee of its efficiency at various loads, and 
there seems to be no reason why less 
care should be given to the efficiency of 
plant using the power. It is true that the 
expenditure on power is in most cases 
only a small portion of the total expen- 
diture, but when the total expenditure 
is large, the small portion becomes quite 
large enough to trouble about. 


HELICAL GEARS 


The gears which are always in mesh 
should have helical teeth to insure quiet 
and smooth running and to prevent chat- 
ter. The pinions should be hardened and, 
of course, all wheels should be made 
either of forged steel or steel castings. 

It is of great importance to cut the 
teeth of gear wheels to a considerable 
degree of accuracy. Some idea of what 
vibration may be set up by inaccurate 
teeth is given by the following instance. 
Two teeth having broken out of a gear 
wheel on a large lathe they were re- 
placed as a temporary measure by pegs 
filed to shape according to the usual mill- 
wright method. The result was appar- 


ently satisfactory on low speeds, but a 





August 18, 1910. 


very unpleasant vibration was set up at 
higher speeds. A diagram plotted from 
the movement of the ammeter needle 
showed a considerable wave of current 
at low speeds. This wave took place 
after the peg teeth had passed out of 
gear, and was evidently due to the power 
required to regain velocity which had 
been lost when the peg teeth were in 
gear. Anyone who has had to cut gears 
for motor cars knows how much noise 
and vibration may be set up by a very 
slight inaccuracy in the pitch or form 
of the teeth. 

Worm and worm wheels should never 
be used unless hardened. The author 
has seen the teeth of a cast-iron worm 
wheel 7 feet in diameter almost entirely 
worn away in a few days; the introduc- 
tion of high-speed steel has meant the re- 
placing of many worm and worm-wheel 
drives by spur-gear drives. 

All feed arrangements must be amply 
strong, as in eertain cases the side 
pressure is equal to the vertical pres- 
sure on the tool. 


LATHES ESPECIALLY FOR ROUGHING 


Very powerful machines are now built 
for taking heavy cuts. The beds are 
made very wide to give ample support 
and bearing surface for the saddle, and 
the spindles are made of what appears to 
be excessive strength, but it is most im- 
portant to have ample bearing surface 
and an absolutely rigid spindle to pre- 
vent chatter. A general rule is to make 
the diameter of the front bearing half 
the hight of the center: 


Thus a 6-inch center lathe would have a 


3-inch front bearing. 

Thus a 12-inch center lathe would have a 
6-inch front bearing. 

Thus a 14-inch center lathe would have a 
T-inch front bearing. 

There should always be a hole through 
the spindle, as this is required for the 
bolt for drawing up expanding chucks 
or for supporting the end of a boring 
bar. 

The tailstock should be very massive 
and clamped to the bed by two bolts 
in the case of the smaller sizes, and 
three bolts for larger sizes; the diameter 
of the barrel should be one-third the 
hight of centers. 

A 14'%-inch lathe made in 1910 to re- 
place the former lathe for roughing pur- 
poses was designed for turning nickel- 
chrome steel and to stand very rough us- 
age, and was therefore made as simple 
as possible with the further advantage 
of being inexpensive. The thrust on the 
spindle was taken up by the ball bearing, 
one of the tests of the lathe being to 
screw up the back center with a lever 4 
feet long with a pull of 560 pounds at 
the end. The driving pulley was turned 
round by hand with ease when the re- 
sulting pressure was on the spindle. Two 
saddles and three rests are provided, 
each saddle having its own lead screw, 
so that one saddle can be run in a differ- 





August 18, 1910. 


ent direction and feed to the other. The 
nuts, 9 inches long, are of cast iron. It 
is interesting to read in the specifica- 
tions of the lathes built in 1899 that they 
have been designed on _ exceptionally 
powerful lines to permit of very heavy 
cuts being taken. 

A lathe for turning straight axles up 
to 12 inches diameter was required to 
carry a test cut of two tools, each cut 
% inch deep, 1,/7 inch feed at 50 feet 
per minute cutting speed, on 35-ton steel, 
motor 36 horsepower. 

One maker of lathes provides an ar- 
rangement of expanding cones with a 
belt driving by its beveled edges, and by 
this means any speed between the highest 
and lowest can be obtained. When ap- 
plied to a cutting-off machine, arrange- 
ments are made so that the speed auto- 
matically increases as the diameter being 
cut diminishes. 


TURRET LATHES 


Turret lathes have been greatly 
strengthened, and one capable of dealing 
with bar up to 2'% inches in diameter 
can reduce a bar from 2'4 inches to 1 
inch diameter at a traverse of 1134 inches 


AMERICAN MACHINIST 


space left between the two girders for the 
saddle. The saddle is supported by the 
girders on each side of the spindle, so 
that there is no twisting movement round 
the horizontal axis of the jib. Change- 
speed gear boxes or variable-speed 
motors are generally provided, allowing 
from 12 to 15 horsepower for the larger 
sizes. Such machines are capable of 
drilling inch holes at a rate of travel of 
5 inches a minute, and to drill 100 inch 
holes in an hour through plates an inch 
in thickness is ordinary practice. 

Really fast drilling cannot be done on 
old jib-drilling machines, as the jibs 
spring and twist, causing the drills to 
break, and in many cases the arrange- 
ments for feeding and withdrawing the 
spindle are most unsatisfactory, but still 
high-speed drills can be used to consider- 
able advantage in some of the best makes 
of pre-high-speed drilling machines by 
increasing the belt speed. But running 
the drill at a high speed and a fine feed 
entails considerable loss of power. 


MILLING MACHINES 


The power allowed for milling ma- 
chines has been greatly increased within 














Cut IN INCHEs. 
Superficial Material 
Size of Strokes per Area Covered |Removed per 
Machine. Minute. Length. Depth. Feed. per Minute. Minute. 
Inches. Square Inches. Pounds. 
10 45 10 i as 22.5 4 
6 65 6 as 19.5 2 























per minute with an expenditure of 20.7 
horsepower, when using the latest form 
of high-speed tool steel (Class C). The 
ordinary steadies were found quite use- 
less at this high duty, and a roller steady 
has been introduced with excellent re- 
sults. Such a machine fitted with a roll- 
er steady averages an output at least 
33 per cent. greater than the output of 
the older machines designed for the use 
of ordinary high-speed steel, and at least 
100 per cent. more than the pre-high- 
speed tool machines, so that the extra 
cost of the modern machines is small 
compared to the saving. Of course, such 
cuts as given above are not often re- 
quired, so that a provision of 10 horse- 
power is quite sufficient for all ordinary 
purposes. 


SLOTTING MACHINES 

Little attention has been called to the 
adaptation of slotting machines forthe use 
of high-speed steel, so that the cutting 
powers on steel for two machines of 
modern design, given in the above table, 
will be of interest. 

The cuts were taken without the least 
sign of jar or vibration. 


JiB-DRILLING MACHINES 


Great attention is now paid to making 
these machines so stiff that very little 
deflection of the saddle takes place. One 
maker provides a double-girder jib with a 


the last few years, but it is very doubtful 
if milling machines should be used, ex- 
cept in special cases, for heavy roughing 
work, as the power required to remove 
material with a milling cutter is very 
large as compared to tools of the lathe 
type. The milling cutter may be com- 
pared to the lathe tool with a very long 
cutting edge removing a thin wide chip, 
which, as has already been seen, re- 
quires far more power than a tool with 
a short cutting edge removing a thin 
narrow chip. The actual consumption of 
power to remove a pound of material 
with a milling cutter is about double that 
required by a lathe tool. 


PLANING MACHINES 


A great advance has been made in the 
cutting speed of planing machines, and 
naturally with the increase in cutting 
speed came a desire for a quicker re- 
turn stroke. Heavy planing machines 
now have a return-stroke speed of 90 
feet per minute and lighter machines are 
made with a return stroke up to 180 feet 
per minute, the shock and the re- 
verse being absorbed by recoil springs. 
Various devices are now made which can 
be fitted to pre-high-speed planing ma- 
chines by means of which the above re- 
sults may be obtained at a moderate ex- 
penditure of money, and the results are 
most satisfactory. It seems a pity that 
more use has not been made of the ar- 
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rangement fitted to the planing machines 
designed by Sir Joseph Whitworth for 
cutting on both strokes; certainly for 
roughing out this is very economical. 








Clean Out the Oil Holes 








When assembling new machinery, the 
importance of thoroughly cleaning all the 
oil holes and passages is frequently over- 
looked. In many instances, the work- 
man does not realize the imperative ne- 
cessity for great care in this direction 
and he gives little attention to the oil 
passages save to see that they exist. The 
erecting machinist would do well to take 
nothing for granted in relation to new 
machinery, but to see for himself that 
things are as they should be, 

An experimental machine was being 
erected and necessarily, a good deal of 
“try-it-out” work was being done. The 
force of circumstances made it neces- 
sary to do the necessary erection work 
with a bright young man, who, though 
willing, was entirely inexperienced in the 
assembling of machinery. He did his 
work as well as could be desired, but did 
not realize the necessity of continually 
watching out for grit in the several bear- 
ings of the machine under construction, 

The peculiar service to be performed 
by the machine in question made it ne- 
cessary to lubricate by means of com- 
pression grease cups and usually the 
cups were tapped into the end of the 
bearings which they were to lubricate. 
Before the new machine had run an 
hour it began to develop signs of dis- 
tress in several bearings, and a_ shut- 
down was found to be immediately ne- 
cessary. After overhauling several bear- 
ings they were found to contain chips and 
filings which had become imbedded in 
the surfaces of the bearings, to their 
great detriment. 

The bearings were cleaned and made 
up again, only to be soon “stuck on 
themselves” with more grit and filings. 
This time the oi] holes were all cleaned 
out and washed thoroughly with naphtha, 
after which a most interesting collection 
of metal chips, sand and dirt was found 
in the bottom of the gasolene. But even 
the thorough cleaning of the oil holes 
did not prove sufficient, for more trouble 
followed another start of the machine, 
and this time it was found that the cup 
grease was impregnated with grit, the 
barrel containing it having been left un- 
covered through several dust storms. 
The grease was melted, strained and 
the cups again filled with pure grease 
after another thorough cleaning out. This 
time there* was no more trouble with 
bearings. 

The incident, as stated, adds to the evi- 
dence that great care is necessary in set- 
ting up work, to see that there is no dirt 
left in oil channels to give trouble after- 
ward, 
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Two Remarkable Old English Clocks 


In 1903 W. H. Booth contributed to the 
AMERICAN MACHINIST a description of 
two old clocks then and now on exhibition 
South Kensington museum. At 
that time, and, in fact, until recently, the 
clocks had not been photographed, but 
that having now been done, the possibility 
of showing illustrations of them for the 
first time justifies the telling of the story 
of the old machines again. 


at the 


THE GLASTONBURY ABBEY CLOCK 


Fig. 1 the older of the two, 
known as the Glastonbury Abbey clock, 
for which abbey it was made by a monk 
named Peter Lightfoot in the year 1325. 
During the reign of Queen Elizabeth it 
was removed to Wells cathedral, where 
1835, at 


shows 


it continued at work until about 


By F. A. Halsey 








Timepieces which have 
ticked out the hours for 
hundred 


and one of whichis still at 


nearly six years 


Wor k. 




















which time, because of the wear of its 
parts, it was removed to the crypt and its 
place taken by a new movement. From 
this place it was subsequently removed to 


the museum where it now stands, as a 
loan exhibit from the cathedral, and 
where, with a few restorations, though 
without a dial, it is kept constantly in mo- 
tion. 

The restorations consist of the brass 
bevel gears in front of the frame and 
connecting the main train with the dial 
mechanism, the making of these parts 
having been necessitated by the fact that 
the corresponding old parts were lost. 
The losing of these parts is easily un- 
derstood when we consider that in their 
original location the dial movement and 
the main frame were naturally separated 
by a considerable distance, and when the 
clock was removed to the crypt they were 
necessarily detached from the other por- 
tions of the movement. We may, in fact, 























Fic. 1. 


THE GLASTONBURY ABBEY CLOCK. 


DATING FROM 1325 
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be very thankful that the dial mechan- 
ism did not suffer the same fate. 

In another respect, however, the clock 
now differs from its original form. It 
antedates the invention of the pendulum 
and hence could not have been originally 
fitted with that feature. It was, no doubt, 
originally fitted with the verge escape- 
ment, of which an example is shown in 
Fig. 2, although of the date when the 
pendulum was substituted there is no 
record. 

The first published description of the 
pendulum by. Galileo appeared in 1637. 
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be by an entirely different mechanism 
from that now used, each hand having 
an independent train from the horizontal 
shaft which drives both. 


THE Dover CASTLE CLOCK 


The second clock, known as the Dover 
Castle clock, is shown in Fig. 2. It was 
made in Switzerland and dates 
1348, It has the verge escapement, as 
plainly shown in the picture, this being, 
so far as we know, the earliest form of 
clock escapement. The horizontal notched 
bar, which carries the balance weights, 


fron: 
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Fic. 2. THe Dover CASTLE 
An idea of the size of the movement may 
be gathered from the fact that the pen- 
dulum beats seconds and its length to the 
center of oscillation is thus a little over 
39 inches. 

The clock is undoubtedly the finest ex- 
ample of medieval English horological 
work that exists. It strikes the hours 
and quarters on different bells, the sound 
of which rings through the museum at 
appropriate intervals. Moreover, in ad- 
dition to the time of day, it indicated the 
age and phases of the moon, although, 
having no dial, it does not now do this. 

The striking mechanism is of the type 
now commonly used in American clocks. 
The driving of the hands will be seen to 


CLocK, DATING FROM 1348 


has a length of about two feet, the regu- 
lation having been accomplished by shift- 
ing the weights along this bar. The pic- 
ture shows the very natural origin of the 
term balance, which we still have with 
us, although with little of its original 
significance. The spindle which carries 
the balance arm has a hole near its up- 
per end, from which, in use, it was sus- 
pended from the bar above it by means 
of a string, which thus released the step 
from the weight of the parts and, by re- 
ducing the friction, must have improved 
the time-keeping qualities of the clock. 
This string does not appear in the pic- 
ture. 

The escape-wheel pinion is driven di- 
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rectly from the wheel on the driving 
drum, the short train obviously requiring 
a very long rope or very frequent wind- 
ing. The barrel is loose on the shaft 
and instead of the present ratchet and 
pawl construction a spring clip is so ar- 
ranged as to engage with the spokes of 
the wheel. 

Both are entirely of wrougnt 
iron, the rims and spiders of the wheels 
being made of separate pieces which are 
riveted together. The frame 
are held together by a mortise, tenon and 
key construction, which is best shown in 
the picture of the Dover Castle clock. 

It is quite probable that the Glaston- 
bury Abbey clock is the oldest piece of 
machinery still at 
although its interest is somewhat lessened 
by the changes to which it has been sub- 
jected. It 
reflect that this machine had been mark- 
ing the lapse of time for 451 years, when 
the United States became a nation, and 
for 167 years when Columbus discovered 


clocks 


members 


which is work, 


certainly gives one pause to 


America. 

Against the claim for the Glastonbury 
Abbey clock as the oldest piece of go- 
ing machinery extant, the Dover Castle 
may equal probability be 
claimed to be the oldest piece of machin- 
ery which still exists in its original form, 
Although not actually in motion, it is in 


clock with 


going condition and could easily be set 
at work if desired. In point of merit it 
is, of course, far surpassed by the Glas- 
tonbury Abbey clock, 








Machinery Trade in Japan 


in 1909 








The British Commercial] Attaché in Yo- 
kohama, Japan, has submitted te his gov- 
ernment a report on the trade in Japan 
for 1909, from which it is interesting te 
note that the imports of machinery into 
Japan in the year 1909 were $7,130,500 
(or 40 per cent.) less than the year be- 
fore. The reduction in the United King- 
dom’s $3,307,000, or 32 per 
the United 
$2,668,500, 


share was 
cent., while in the 
States and Germany it 
or 58 per cent., and $1,003,000, or 44 per 
cent., respectively, 

The reasons for this decline are not 
far to seek, says the British Attaché. The 
Covernment’s policy of cutting down ex- 


case of 


was 


penditure wherever possible had a seri- 
ous effect on business in machinery, but 
factor was the 
world. 

1907 


stag- 
During 
many 


a still more potent 
nation in the industrial 
the boom years of 1906 and 
orders for machinery were placed which 


were only executed in 1908, but after the 


slump very little new business was put 
through. Had it not been for the exten- 
sive importations of machinery by the 


Tapan Steel Foundry, at Muroran, which 
amounted to nearly $1,900,000, the 1909 
total would have been much smaller. 
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Progress at Worcester Trade School 


A number of the readers of the AMERI- 
CAN MACHINIST have asked me recently 
what has become of the Worcester Trade 
School. We have been rather quiet lately 
so far as outward manifestation is con- 
cerned, but inside we have had a great 
deal to do and comparatively little time 
in which to do it. In a year’s time 
we have built a building, equipped it 
and run six months. In that time we 
have taken in two classes and admitted 
a third to begin in September. The first 
class had 52 members, of whom 6 have 
left. The second class had 34 members, 
of whom 5 have left, leaving 75 now 
in school. Thirty have been admitted to 
enter in September, which, with the prob- 
able falling off through the summer, will 
give us a school of about 100 day pupils. 


Woop Work More Popular THAN 
IRON WoRK 


There is an even division between 
wood workers and iron workers, which is 
due to our being limited in our capacity 
in the wood shop. We have had from 
two to three times as many applicants 
for wood as for iron work, for which 
we are sorry, inasmuch as the demand 
for workmen in the machine shops here 
is greatly in excess of that for pattern 
and cabinet makers. 

Two reasons for this tendency of the 
boys to flock into the wood shop are ap- 
parent, one, because they have nearly all 
had more or less manual training in the 
public schools, which give no metal work, 
consequently the boys have no idea as to 
whether they would like it or not; the 
other, that every dub of a wood worker 
in the city gets S21 per week for 48 
hours’ work, while there are very few 
skilled metal workers who get as much 
as that for 56 hours. No comment is 
necessary other than to say that all the 
facilities we can offer will not appeal to 
a boy alongside of dollars and cents. 

I can truthfully say, however, that if 
these boys stay with us the four years, 
and if they continue to improve as fast 
through the remainder of the course as 
they have so far, they will be able to 
command wages soon after they leave us 
that will make the wood workers envious. 


SoME GENERAL RESULTS 


I can imagine all my friends holding 
up their hands in holy horror at these 
Statements, but, sanguine and visionary 
as both Mr. Higgins and myself have 
been in print in the past, the results so 
far developed have surpassed our great- 
est hopes. The boys are getting able to 
understand and obey orders. A few of 


them are even beginning to think for 
themselves. 

When I say that these boys are doing 
well I hope your readers will realize that 


By E. H. Fish * 
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*Manager, Worcester Trade School. 


all of our instructors, except myself, are 
practical men in every sense of the word. 
That is, the other instructors have been 
in the shops and shops alone for years. 
They have no basis of comparison with 
other schools, as I have, but their com- 
parison is with other shops. Yet they 
all agree that these boys are progress- 
ing faster than they would if working full 
time in any commercial shop, though for 
that matter ours is a commercial shop 
in every sense of the word. 

Not more than 1 per cent. of the 
entire shop time of the boys has been 
spent on work which was not intended 
for use either as equipment for our- 
selves or for sale. About 6 per cent. of 
the boys’ work has been spoiled in the 
machine shop, and about 10 or 15 per 
cent. in the wood shop. This is easily 
accounted for on the same basis as the 
fact that we have had two to three times 
as many accidents in the wood shop as 
in the machine shop. A slip may easily 
cost more on a piece of wood than on 
iron. 

We are doing practically all our ma- 
chine work to micrometer measurements, 
which, of course, makes it a much easier 
matter to get good work and also de- 
velops in the boys an idea of the degree 
of accuracy to which they can really 
work. 


DIVISION OF THE SHOP TIME 


Our equipment is proportioned to give 
the boys the following division of time: 
15 per cent. on planer and shaper; 15 
per cent. on millers and gear cutter; 10 
per cent. on grinders; 10 per cent. on 
drills; 50 per cent. on lathes. This is 
our basis, but we recognize that most 
boys need more than their given per- 
centage of time on the first tool on which 
they start, with the possible exception of 
the drills. That is, the boys have to learn 
dexterity on the first machine and to get 
into the swing of the shop. 


THE Work DONE 


To get started, we took in a consider- 
able amount of work from local shops, 
on which certain operations were to be 


carried out, but with only individual pieces 
to be made and with no opportunity to 
see where they went in the completed 
machine. This was done in order to get 
work suited to green boys without tying 
up money in work under way. We are 
now getting away from this idea as rap- 
idly as possible, because we feel that 
the boys learn much faster if they see 
their work put together and the ma- 
chine grow under their hands. To this 
end we built a lot of patternmakers’ vises 
for our own use. These gave us good 
planer work, in fact, better planer work 
than was really needed to make a good 
pattern vise; they gave us work on the 
lathe, including the cutting of square 
threads, drilling and also babbitting, for 
we babbitted the nuts. We shall likely 
be on the market another year with a 
really good pattern vise, one that is 
simple and thoroughly well made. The 
price may be a little high, but the vise 
will be worth it. 

We have built two lots of tool posts 
complete for one of the local lathe build- 
ers. With the slot to be worked out and 
the screw to be fitted and head milled, 
these have given us a much needed vari- 
ety of work. 

Perhaps the best job that we have tak- 
en has been a dozen 11-inch double back- 
geared lathes for one of the local manu- 
facturers. These are half done now and 
sufficiently far along so that there is no 
question of our ability to finish them in 
more than creditable shape and also with 
creditable speed. 


Cost AND REVENUE 


We are keeping close tabs on our boys’ 
time. All work is done on requisitions, 
duplicates of which are kept in the of- 
fice. Each boy enters his time on each 
job on a time ticket every day. On this 
ticket he enters the number of the requi- 
sition on which he is working, the name 
of the part and the time spent on the 
various operations, planing, milling, 
turning, etc. These tickets are collected 
and turned in to the office every morn- 
ing by the boy who looks after the 
tool room. Here they are looked over 
to see that they are properly made 
out and sorted according to requisition 
numbers, Then the total time on each 
requisition is entered on the back of the 
office copy of that requisition. When the 
job is complete, the shop instructor turns 
in his copy of the requisition and the job 
is billed at whatever price had been pre- 
viously agreed, or, if it is a requisi- 
tion for equipment, it is entered as a part 
of our assets at a value that is conserva- 
tive. The net income per boy hour 
is also noted on the requisition card, 

Our aim is to make the average rate 
entered on these cards.come as near the 
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average cost of maintaining the school 
as possible. Our cost of maintenance 
has steadily decreased from 30 cents per 
boy per shop hour to about 15 cents, at 
which point it will probably stay for 
some time. Our revenue from boys’ work 
has varied from 2 cents per hour to 
about 25 cents. The average revenue 
has been less in the wood shop than in 
the machine shop, owing to the larger 
proportion of hand work and the greater 
liability to spoiled work. On the otner 
hand, the cost has been less, due to 
the fact that one instructor can handle 
a larger number of boys than in the ma- 
chine shop. 

It seems to be necessary to have about 
one instructor to each eight boys. As 
likely as not we may be able to increase 
the number of boys per instructor as 
time goes on. We do not believe in hav- 
ing one boy show another about his work 
unless the first boy really knows what 
he is doing. We have been able to get 
a little help in this way, but do not ex- 
pect to be able to get much good from 
it for another year, 

The cost of materials, which was ex- 
pected to be one of our heavy expenses, 
has really been very light. Of course, 
cost of materials used in building equip- 
ment has been met out of our appropria- 
tion for equipment. Work done for out- 
side parties has been done on materials 
furnished by them. So far we have fin- 
ished nothing for the open market. We 
have a few hundred toolmakers’ clamps 
in process, but the entire investment for 
material has not exceeded S50. 


THE MATTER OF DISCIPLINE 


The question is often asked: “How do 
your instructors get along at teaching v” 
Our instructors being all practical men 
with no previous experience in this kind 
of work, this is a very natural ques- 
tion and one that, for the benefit of 
other cities, should be answered frankly. 

One difficulty presented itself at the 
start and that was that these men did not 
easily comprehend what was necessary 
to be done to maintain discipline. This 
difficulty is likely to arise anywhere and 
any time under similar conditions. It 
ceased with us as soon as the men be- 
came aware that each individual must do 
his part. Of course, a few boys drifted 
in, in spite of our vigilance, who were 
hopeless, boys whose parents had tried 
to do everything for and with them and 
who were brought to us as a last resort. 
Beware of the parent who is too anxious 
to get his boy into school, This kind 
of boy can stir up more mischief than 
a dozen earnest ones can counteract. 


Other than this matter of discipline, 
which has taken our instructors from 
two to five months each to learn, I can 
say that there has been no difficulty. It 
should be borne in mind, however, that 
these men have all been foremen or su- 
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perintendents before coming to us. That 
is, they have proved executive ability 
to some extent. What difficulties might 
have arisen if we had taken our men 
from the rank and file of shop men, I 
do not know. I suspect they would have 
been many. 

We started with a little less than no 
time to settle on a policy or to arrange 
logical wavs of carrying on our work. 
Possibly this was fortunate, as it com- 
pelled giving individual instruction to the 
boys rather than class instruction. As 
a result, each boy has been studied as a 
separate proposition, 


THE CLAss-ROOM WoRK 


In the class room, which so far has 
been devoted to English, arithmetic, al- 
gebra, history, drawing and shop instruc- 
tion, we endeavor to make our work as 
individual as possible. To that end we 
are getting out our problems on tracing 
paper, 4'4x6-inch size, from which we 
print about a half dozen copies, These 
problems we distribute to-the boys as 
their needs seem to show. A boy who is 
slow can in that way take the necessary 
time and the boy who is quick can be 
kept profitably busy. We are working up 
the same thing in drawing. We have no 


textbooks, but rely on instruction by 
word of mouth and illustration on tne 
board. 


The work in English would be of little 
interest to your readers beyond the 
weekly shop reports which the boys write 
and in which we are endeavoring to have 
them show us whether they really under- 
stand what they are doing well enough to 
describe it. As would be expected, we 
are able to nail a great many misap- 
prehensions and errors in nomenclature 
by this means. 


WHERE THE Boys COME FROM 


It may be safely said that our ex- 
perience shows that there is little class 
feeling about the school. Our boys are 
necessarily from families where the par- 
ents are in a financial condition to carry 
them along for the term, but we know 
that some are making a decided sacri- 
fice to do it. A map of the city with a 
red dot where each boy lives shows a 
surprisingly even distribution. There is 
no class distinction in the school. The 
boys, on the average, are taking more 
care of their personal appearance now 
than when they first came. While we do 
not want and do not get boys who are 
afraid of dirt, we do feel pleased that 
they should go from us looking as a 
machinist should, as if he was proud of 
his calling. Comparatively few boys are 
following in their father’s footsteps. Most 
of them are sons of men who are not 
working at a trade at all. 

Most of them are boys to whom an in- 
come of S3 per day looks large. We 
have a few who might possibly have 
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tried to go to a technical school if their 
parents felt equal to the expense, but 
I doubt if many of them could graduate. 

Taken all in all, we seem so far to 
have started on the right road. We are 
in a position to agree with those who 
claim that a trade is best learned in a 
commercial shop, for ours is a commer- 
cial shop. We are also in a position to 
agree with those who believe in the half 
time plan, for ours is a half-time plan; 
but we control both halves of the time. 








Taking Down a Milling 
Machine 








Sometimes when occasion arises to take 
down a large milling machine, consider- 
able trouble is met with in starting the 
larger gears from their bearings upon 
the spindle of the machine. When a 
large gear is screwed in place with as 
good a fit as should be given to such 
work, and especially after the machine 
has been in use for a couple of years, it 
is quite a job to start the gears from 
their hold upon the shaft. 

The round bar, 30 or more inches in 
length, usually supplied for starting these 
gears, has a couple of pins inserted in 
one side, these pins being fitted to engage 
in holes in the face of the gear. But with 
this wrench, it is usually a big problem 
to start the thread and the expedient is 
usually resorted to of having one man 
hold the wrench in position against the 
face of the gear while two other men, 
each with a 30-pound block of wood, 
strike together upon opposite ends of the 
wrench in a direction to start the thsead. 
Unless the blows are struck at exactly 
the same instant, the two are little bet- 
ter than one single blow and the wrench, 
gear, and shaft yield so much that most 
of the force is lost before it reaches the 
thread to be loosened. 

A good way is to attacn a light rope 
or chain hoist to one end of the gear 
wrench. A steady strain is then taken 
on the hoist. With this tension on the 
wrench, a very few blows usually serve 
to start the thread, after which it is easily 
unscrewed with the wrench alone. 

Sometimes it is possible to carry a 
rope from the overhead crane directly to 
the wrench. Again a snatch block may 
have to be hung up to give the rope the 
proper direction. Sometimes it is pos- 
sible to pass the rope around some por- 
tion of a heavy machine, and let the rope 
slide theron in place of using a snatch 
block. When there is no overhead crane, 
or any rope or chain tackle, the rope at- 
tached to the wrench may be given two 
or three turns around a slow-running 
shaft, and by tightening the free end of 
the rope while held in the hand, the re- 
quired wrench tension may be ob- 
tained. 
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Making a Warner Auto Meter 


The making of the Warner auto-meter 
which is a modification of the well known 
cut meter used in many shops to deter- 
mine cutting speeds, involves fairly heavy 
die work and extremely light work which 
can be very well compared to the adjust- 
ing of the hair spring of a watch. 

One of the interesting jobs of the heavy 
work is the making of their self-cleaning 
gear which drives the flexible shaft lead- 
ing to the auto-meter itself. 

The four stages through which this 
passes are shown in Fig. 1, the first oper- 


By Fred H. Colvin 








Interesting operations followed 
in making a self-cleaning gear 
which drives the flexible shajt 





leading to the auto meter. 

Some heavy punch and die 
work and a special forming fix- 
ture on a precision lathe. 


























cate piece of stamping is shown in Fig. 
3, which is the cover on the top of the 
instrument. This work is done under a 
drop hammer as shown in Fig. 4. The 
sub-press is shown in position with a 
cap in place on the die. The sub-press 
is of very simple construction, the ram 
being returned by the small, spring- 
actuated lever shown on each side, and 
the whole thing very easily operated. 
This seems to be one of the places 
where a sudden blow as is obtained 
by a drop hammer, gives more satis- 
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ation being the blanking and cupping as 
shown to the upper left. This blank is 
next curled over as shown to the right 
by another die, while the third opera- 
tion rolls the edge down as shown in 
the lower left-hand corner. The die in 
which this is done is shown in Fig. 2, 
and as will be seen, it has a center or 
supporting piece which limits the flatten- 
ing done by the die. This inside sup- 
port is made in sections so that it can 
be easily removed. 

After this, it is ready for the final 
punching of the center holes which sup- 
port the gear and also give a positive 
drive by means of the keyhole, to the 
flexible shaft which transmits the motion 
tc the auto-meter on the dashboard. 

The teeth are cut in the regular wav 
and it will be seen how this construc- 
tion allows any dirt that may fly up on the 
gearing to be forced through the open- 
ing in the center of the piece. 

SUB-PRESS IN A Drop HAMMER 
intri- 


Another interesting, though not 


MAKING A SELF-CLEANING GEAR 


Fic. 2, TURNING OVER THE EDGE 




















Fic. 4. SUB-PRESS FOR DROP-HAMMER USE 


Fic. 3. SomME HEAvy BrAss STAMPING 


factory results than with a crank or other 
press. 

One of the nicest pieces of punch work 
we have seen is the style of the instru- 
ment which is shown in Fig. 5. This has 
a silvered face and as shown at the left 
is still on the square blank which has 
not been punched.out. It will be noticed, 
however, that there is a depression in the 
plate between the words “Miles per 
Hour” and “Warner.” This is the open- 
ing through which the speed is read and 
is depressed in this way in order to bring 
it close to the revolving indicator show- 
ing the speed. 

This depression is made in a special 
hydraulic die, oil pressure being used on 
top to prevent any marring or crimping of 


the dial. The view on the right in 
Fig. 5 shows the finished dial as 
punched out by the punching die 


shown in Fig. 6. This is a beautiful piece 
of die making and leaves every cut edge 
so smooth that it hardly seems possible 
that the bur has not been removed in 
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some way. This punching includes the 
three oblong holes, the round hole at the 
top and the three small screw holes for 
attaching the dial to the case. 


FACING A CURVED FLANGE 


It is one of the claims for this instru- 
ment that its case is absolutely water- 
tight, and as the flexible shaft goes in be- 
low the center it makes a_ peculiarly 
shaped joint between the outside of the 
case and the bushing or gland through 
which the flexible shaft must go. 

This gland has a piece which projects 
through the case and its flange must ac- 
curately fit the curved surface of the case 
in order to make a good joint. 

Some of these glands are shown in the 
lower right-hand corner of Fig. 7 which 
also shows how these flanges are ma- 
chined quickly and accurately. The gland 
to be turned is mounted on the right-hand 
end of the mandrel, being driven by the 
key which projects into the small square 
slot shown on one side. A special tool 
block is mounted on the lathe and car- 
ries two clamps. The right-hand clamp 
holds the cutting tool, while the one at 
the left carries a piece of steel having a 
hardened, rounded point which bears 
against the cam seen at the left. 

As the mandrel and cam revolve it is 
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Fic. 7. DEVICE FOR TURNING CURVED FLANGES 


very easy to see how the cutting tool at 
the right is made to travel laterally, and 
in this way to turn the hub and face off 
the flange to the exact contour desired, 
all depending on the correctness of the 
cam on the other end of the mandrel. 
This work is done on a Rivett lathe, and 
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Fic. 6. PUNCH AND Die For DIALS 


the pieces are handled 
quick time. 


in remarkably 
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Watch Out for the Corners 

















The careless and the inexperienced fit- 
ter or assembler can usually be detected 
in a very short time by the manner in 
which he leaves the corners of work 
which has passed through his hands. It 
is the business of the draftsman and the 
patternmaker to make provision for the 
elimination of corners from exterior sur- 
face intersections. It requires but a very 
short time to cut or grind off a sharp, 
projecting corner, the absence of which 
usually adds a great deal to the appear- 
ance of a machine and to the comfort 
of the man who has to operate it. 

Then there is another form of corner 
which gives a great deal of trouble when 
it escapes the machinist. This kind of 
corner develops when a drill breaks 
through the surface of a piece of metal 
at the bottom of a hole. As the drill 
comes through, its rate of feed increases 
greatly and it does not cut as large a 
hole as when it was being fed slower. 
Thus, even when a drill is passed through 
a hole all right, the coming-out end 
thereof is liable to be left smaller than 
the rest of the hole, and a shaft or a bolt 
thrust into the hole, passes freely until it 
gets to the bottom, and there it sticks 
to the great disgust of the setter-up. 

Always make sure that the “coming- 
out” portion of a drilled hole has been 
reamed sufficiently to remove the thread 
of metal which causes this trouble. It 
should be against the law to use a drilled 
hole without reaming it, but many a hole 
must be thus used and a little care in 
removing the metal left by the breaking 
through of the drill will save a good deal 
of time and vexation when the machine 
is being assembled. 
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Bronze and Babbitt Linings 


Babbitting plays a large part in mod- 
ern railway work, as can be seen by the 
attention given to it in any of the upto- 
date shops. Fig. 1 shows part of the bab- 
bitting plant of the Beech Grove shops 
of the Big Four railroad, which is very 
complete and handles large quantities of 
work very rapidly. The fixture in the 
foreground is for babbitting trailer boxes 
and of a turret, or turntable, 
carrying a number of forms. The brass 
which is to be babbitted is placed over 
the form in front of tre pneumatic hold- 
ing device, which is between the two tur- 
rets. Admitting air behind the piston of 
this forces the two pointed studs against 
the back of the brass and holds it firmly 

the form which represents the 
This holds the brass firmly while 
it is being poured and after pouring, 
water is turned on from the jet inside 
the turret to cool the molds, the drip 
pan below taking care of the waste water. 
Then the exhaust valve of the air cylin- 
der is opened, the clamping points with- 
drawn and the turrets turned so that the 
next box comes into position to be poured 
the same way. 

The machine shown in the distance is 
for babbitting crosshead shoes, the op- 
eration being very similar in every re- 


consists 


against 
axle. 


in 


spect. The details are all shown in Fig. 
2 and make further explanation unne- 
cessary. 

















Editorial Correspondence 








An up-to-date railroad 
babbitting plant containing 
several devices for rapidly 


and economically doing var- 
tous kinds of babbitting 
work. 

















Fig. 3 shows the babbitting mandrel 
used for crosshead shoes, the parts to be 
babbitted being simply clamped on the 
outside of the mandrel and the babbitt 
poured in the usual way, as can be seen 
in Fig. 6, which is from a photograph 
taken at the New York Central shops, at 
Depew, N. Y. 

Fig. + shows a gasket mold made for 
the engineer’s brake valve at the Beech 
Grove shop, which needs practically no 
explanation. Substantial tongs are fas- 
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Fic. 3. BABBITTING MOLD FoR CROSSHEAD 
SHOES 


tened to the side of the mold by '4-inch 
screws, which makes it a very conven- 
ient tool to handle. 

Fig. 5 shows the way in which cross- 
head shoes are repaired at the Depew 
shops of the New York Central Line. 
These shoes are steel castings and are 
planed so as to leave the wide dove- 
tailed tong in the center, while the sides 
are undercut and have cross grooves, 
which hold the babbitt firmly against any 
tendency to be moved endwise. 

These are babbitted as shown in Fig. 
6, which shows a pair of shoes in the 














Fic. 6. CASTING BRASS LINERS AT THI 








DEPEW SHOPS 


which is to have a bronze shelf passed 
in it and around the iron core in the 
center. 














Repairing Broken Drills 
by Welding 





Fic. 5. CROSSHEAD SHOES PLACED 
READY FOR LINING 


foreground ready to be poured. The oil 
furnace in the foreground melts the 
bronze which is then poured into a cru- 
cible, and from this to the various molds 
shown in the foreground. The steel driv- 
ing boxes have their hub liners cast in 
this way and the crosshead shoes are 
arranged in the center of the group. In 
the extreme foreground is a rocker box 
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Fic. 4. GASKET MOLD FoR ENGINEER’S VALVE 





The chap who “can mend a file by 
welding it” is not always easily found, 
but the welding of a broken twist drill 
is so easy a matter that there is no ex- 
cuse for a lot of broken drill-ends to be 
found in the shop. Just prepare the 
broken-off piece for welding in the usual 
way, then fix up a bit of cold-rolled steel 

a small piece of shaft of the required 
diameter will answer first rate. Just 
scarf it if intended for a lap weld, or 
round one end slightly if it is to be a 
butt joint. 

Take a good soft welding heat on the 
cold-rolled piece, and a low yellow heat 
on the broken drill. Fluz with borax or 
lime. Lime makes a very good flux for 
steel. In fact, lime is the natural flux 
for that metal. Either pulverized lime- 
stone or marble, or hydrated lime may be 
used as either may be at hand. Don’t 
hammer too quickly. Place the lap or butt 
fairly together, then press down the cold- 
rolled steel which should preferably be 
on top. Press down by hammering very 
lightly at first, gradually increasing the 
weight of the hammer blows, and con- 
tinue the light hammering until the weld 
has been fully made. 

Should a corner of the fail to 
unite properly, or should there be a place 
which does not contain enough metal to 
finish full size, then open the weld a lit- 
tle with a cold-chisel, and drive in the 
corner of a bit of very soft iron. A bit 
of a scythe answers admirably for this 
purpose and it will help unite the steel 
and the cold-rolled metal, as well as to 
help fill out a cavity in the weld 


steel 
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Hydraulic Turbines for 670-Foot Head 


There are now in the course of con- 
struction, in the shops of the I. P. Morris 
Company, of Philadelphia, two hydraulic 
reaction turbines which will be applied 
to a head higher than has ever before 
been attempted for this type of water- 
wheel; They are to be installed in the 
power plant of the Michoacan. Power 
Company at Noriega, Mexico. 

The turbines are of the horizontal-shaft 
volute-casing, inward-flow, Francis type 
and each is designed to deliver at its 
flange coupling, 6000 horsepower, when 
operating under an effective head of 670 
feet at a speed of 514 revolutions per 
minute. They will be directly connected 
to 3500-kilowatt, 60-cycle, three-phase 
generators, manufactured by the General 
Electric Company. 

When delivering 6000 horsepower 
under the above conditions of head and 
speed, each turbine will require 98.7 
cubic feet of water per second. There- 
fore, when both units are delivering full 
power, 197.4 cubic feet of water per sec- 
ond will be required. The water will be 
supplied to both turbines through a sin- 
gle penstock about 5600 feet in length. 

It has been only within the last few 
years that the reaction type of turbine 


By H. Birchard Taylor* 








A distinct advance in the 
design and application of 
hydraulic turbines Ls 
marked by the construction 
of two 6000-horse power re- 
action turbines which are 
to be operated under a 670- 


joot head at Noriega, Mex- 





ico. Owing to this high 
head, special attention had 
to be .given to the propor- 
tioning of parts and to the 


means of regulation. 




















*Assistant hydraulic engineer, I. IP. Morris 


Company. 

has been applied to heads much over 
300 feet. Some of the more recent appli- 
cations of the reaction turbine to high 
heads have proved conclusively that the 
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View SHOWING RELIEF VALVES 


erosion of the runner vanes in high-head 
turbines is due primarily to defective de- 
sign, and not to. foreign substances in 
the water, poor material, electrolysis, or 
chemical action. 

The successful operation of the four 
18,000-horsepower turbines in the plant 
of the Great Western Power Company, on 
the Feather river, near Oroville, Cal., has 
greatly strengthened the confidence of 
engineers in the reaction turbine, as a 
type well adapted to compete with the 
impulse turbine,- for heads probably as 
high as 1000 feet. The runners of the 
Great Western turbines are not all of 
the same material; two are made of 
bronze, one of cast steel and one of cast 
iron. All have been operating continuous- 
ly for a year without showing any signs 
of erosion. The present head under which 
they operate is 420 feet, but this will 
be increased to 525 feet when the dam 
is completed. 

Hydraulic engineers are awaiting with 
considerable interest the time when the 
Noriega turbines will be put into com- 
mercial operation, as the construction of 
these units marks a distinct advance in 
the art of hydraulic-turbine design and 
their successful operation will greatly 
broaden the field for the reaction type. 


The new 6000-horsepower turbines 
are of the  single-runner, single-dis- 
charge type with outside operating 
mechanism, Each casing is made 


of cast steel in two sections, the division 
occurring on the horizontal plane which 
passes through the axis of the shaft. 
The normal pressure in the casing will 
be about 285 pounds per square inch, 
but owing to the wide fluctuations of 
pressure resulting from the sudden stop- 
ping and starting of the water column 
in the penstock, the turbine easing has 
been designed to withstand a pressure 
of 585 pounds per square inch. The sizes 
of the various parts of the turbine sub- 
ject to this pressure are so proportioned 
that the resulting stresses will not ex- 
ceed the elastic limits of the metals used 
in their construction. 

Each casing tied by 17 
heavy forged-steel staybolts, which, aside 
from preventing excessive strains in the 
metal of the casing by taking a large 
proportion of the load upon themselves, 
are so arranged as to prevent an ap- 
preciable change in the width of the 
throat opening of the casing where the 
guide vanes are situated. Both casings 
have been subjected to a hydraulic-pres- 
sure test of 585 pounds per square inch. 
The accompanying illustrations show one 
of the turbines erected in the shop for 
this test. 

The runner of each turbine is made 
of special bronze in a single casting 
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and is securely bolted to a hub forged 
on the shaft. All the vane surfaces have 
been finished smooth so as to reduce to 
a minimum the frictional losses. 

Provision has been made to balance the 
hydraulic thrust on the runner, but should 
any unbalanced thrust occur it will be 
taken care of by a thrust bearing lo- 
cated on the tail end of the shaft. 


The forged-steel shaft which revolves 
in two ring-oiling bearings is made of 
such a diameter as to prevent any ap- 
preciable deflection at the runner. It is 
therefore possible to use scant clearances 
between the runner and the stationary 
parts, thus preventing unnecessary losses 
in efficiency by cutting down the leak- 
age at the seals. 

The water will be distributed to the 
runner through cast-steel movable guide 
vanes controlled by the cast-steel operat- 
ing ring, which turns in a groove in the 
outboard headplate. The lower part of the 
ring is connected to the piston rod, which 
is controlled by the main operating cyl- 
inder mounted on the turbine casing. 

The entire operating mechanism is so 
designed that should any two vanes close 
on a stick which has passed through the 
racks at the headgates, the two vanes 
will be capable of sustaining the entire 
force of the governor, without causing 
any permanent distortion of the vanes. 
This arrangement not only reduces the 
maintenance charges by increasing the 
life of the guide vanes, but it also pre- 
vents excessive leakage when the vanes 
are in the closed position. 

The thrust-bearing pedestal is mounted 
on a subbase which in turn is mounted 
on a sole plate securely bolted to the 
concrete foundations. Thus, if it should 
be desired to dismantle the turbine, the 
bolts connecting the cap to the pedestal 
may be removed and the bolts which con- 
nect the pedestal to the sole plate may 
then be withdrawn. The subbase may 
then be slipped out from beneath the 
pedestal and the latter dropped down and 
removed from under the thrust collars on 
the shaft. The draft bend and the head- 
plate containing the operating mechanism 
may then be unbolted and removed from 
the casing and slipped over the tail end 
of the shaft. 

Owing to the high head under which 
these turbines will operate and the likeli- 
hood of the seals between the runner 
and the stationary parts increasing at a 
rapid rate, the turbines have been equip- 
ped with removable cast-iron plates at 
these points. These plates may be re- 
moved from time to time when the clear- 
ances become too large. Thus no perma- 
nent damage to the turbines will result 
from the action of the water. 

Removable plates are also supplied on 
both sides of the throat of the casing 
where the guide vanes are situated. These 
plates are made of cast steel and will 
protect the turbine casing from wear 
caused by the scouring action of the 
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water, as it passes with high velocity 
through the guide vanes. 

Each turbine is supplied with a small 
hand-operated oil pump mounted on the 
operating cylinder and connected through 
piping to a jack cylinder superimposed 
upon the end of the operating cylinder. 
The piston rod which controls the operat- 
ing ring passes through the main operat- 
ing cylinder and terminates at a piston 
in the jack cylinder. In case the gov- 
ernor system should fail the turbine may 
be operated by the hand pump through 
the jack cylinder. 
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The speed with which the turbine gates 
are opened or closed by the governor to 
suit the changes in the load. 

The flywheel effect of the revolving 
parts of the turbine and generator. 

Turbines which are fed by long pen- 
stocks are subject to wide fluctuations 
of the pressure in the wheel casing. The 
magnitude of the pressure change de- 
pends upon the length of the penstock 
and upon the rate of the change in the 
velocity of the water column in the pen- 
stock. The latter depends upon the veloc- 
ity with which the gates are moved to 











4 
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The problem of designing the turbines 
for good speed regulation has been an 
extremely difficult one, owing to the fact 
that they are fed through a penstock 5600 
feet long and that the flywheel effect 
of the generator amounts to only 108,- 
000 pounds at one foot radius. 

The speed regulation of a turbine is 
not wholly dependent upon the installa- 
tion of a first-class governor. Of course, 
a first-class governor is essential to good 
governing but the best governor 
structed will not insure good regula- 
tion if the conditions are not favor- 
able. 

The principal factors entering into the 
regulation problem of every turbine which 
is supplied with water through a pen- 


con- 


stock are as follows: 
The inertia of the water in the pen- 
stock. 


SHOWING OPERATING MECHANISM 


suit the variations in the load on the tur- 
bine. 

When the 
gates are partly 


load suddenly drops, the 
closed by the governor 
and the quantity of water delivered to 
the runner is thereby reduced to an 
amount required to balance the new load, 
at the normal speed. The closing of the 
gates reduces the velocity of the column 
of water in the penstock and, as it re- 
quires force to change the velocity of a 
body, this force is evidenced by a 
in pressure in the wheel casing. 
Again, when a load suddenly comes on 
the turbine, the gates are opened by the 
governor and the quantity of water de- 
livered to the runner is increased to an 
amount required to balance the new load 
at the normal speed. The opening of the 
gates allows an increase in the velocity 
of the water column in the penstock and 


rise 
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as it requires a force to change the 
velocity of a body, this force is evidenced 
by a drop in the pressure in the wheel 
casing. 

If the pressure in the wheel casing is 
increased or decreased, it is equivalent 
to operating the turbine under a higher 
or lower head and this change in the 
head exists during the time in which the 
gates are being adjusted to suit the 
change in the load. Should the gates be 
moved too rapidly, the pressure change 
will become a greater factor in controlling 
the speed of the turbine than the change 
in the quantity of water resulting from 
the movement of the gates. 

To illustrate this point, let us assume 
that a portion of the load on the turbine 
drops off and the gates close to reduce 
the amount of energy supplied to the run- 
ner. The rise in the pressure will in- 
crease the velocity of the water through 
the gates and the quantity delivered 
through smaller gate openings will be 
considerably above the normal discharge 
for these openings based on a constant 
head. The product of the increased pres- 
sure times the quantity of water delivered 
per second is a measure of the energy 
supplied to the runner and this energy 
might be greater than that which would 
have been the case had the pressure 
remained constant during the closing of 
the gates. Thus, the whole scheme of 
regulation is upset. 

In practice the pressure fluctuations are 
usually modified by the installation of 
standpipes, surge tanks and relief valves, 
but in all cases the allowable velocity 
of the gates is largely dependent upon 
the design of the penstock. 

Assuming that the movement of the 
gates does not cause a change in the 
pressure in the casing, then if the load 
goes off and the gates close to suit the 
new condition of load, the excess energy 
supplied to the runner during the move- 
ment of the gates is taken up by the re- 
volving parts and the speed of the tur- 
bine increases. For a given amount of 
energy the rise in speed depends directly 
upon the flywheel effect, or the weight 
multiplied by the square of the radius 
of gyration of the revolving parts. The 
greater the flywheel effect, the smaller 
the speed change. 

Conversely, when the load on the tur- 
bine is suddenly increased and the gates 
open to suit the new load, the deficiency 
in the energy supplied to the turbine, 
during the movement of the gates, is 
supplied by the revolving parts as the 
speed is reduced. For a given amount 
of energy taken from the revolving parts, 
the drop in speed depends upon the fly- 
wheel effect. 

Thus, it is seen that for good govern- 
ing, it is desirable to have as great a 


flywheel effect as is practicable and in 
cases where the revolving parts of the 
generator will not supply the value suffi- 
cient to obtain the degree of regulation 
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required, it is then necessary to increase 
the inertia of the revolving parts by the 
addition of a flywheel on the turbine 
shaft. 

The various factors entering into the 
problems of regulation—the inertia of the 
water in the penstock, the relief valves, 
the standpipe, the flywheel effect, and the 
speed with which the gates are moved, 
are all more or less related and it is 
essential that they be carefully studied 
and each factor given its due attention 
by the engineer in making his guarantees 
of regulation. 

In order to secure the regulation de- 
sired by the Michoacan Power Company, 
it was found necessary to increase the 
flywheel effect (Wr*) of the revolving 
parts to 282,000 pounds at one-foot radius, 
by the addition of a cast-steel flywheel 
weighing approximately 20,000 pounds. 
It will be located between the generator 
bearing and the turbine bearing, and will 
be mounted and keyed to the generator 
shaft and bolted to the forged-flange 
coupling on the turbine shaft. 

The flywheel is so designed that when 
operating at the runaway speed of the 
turbine, which will be about 900 revolu- 
tions per minute, the stress in the rim 
will not exceed the elastic limit of the 
material. 

Owing to the question of safety as well 
as speed regulation, it is necessary that 
the variation of the pressure in the tur- 
bine casing, caused by the stopping and 
starting of the water column in the pen- 
stock, shall not exceed certain limits. In 
order to control these variations in pres- 
sure, each turbine is equipped with a 
mechanically operated, cast-steel body, 
relief valve connected to the turbine cas- 


ing. 
The relief valve is arranged to be 
actuated by a mechanical connection 


through a dashpot, to the operating ring 
of the gate-operating mechanism, in such 
a manner that, when the turbine gates 
are suddenly closed, the relief valve will 
open. The construction of the relief valve 
is such as to discharge practically the 
same amount of water that is shut off by 
the turbine gates. 

The relief valve is also arranged so 
that it may be operated as a synchronous 
bypass, discharging water in inverse pro- 
portion to that being used by the wheel, 
thus keeping the velocity in the penstock 
constant and preventing variations of the 
pressure in the wheel casing. It may 
also be arranged so as to be used as a 
water-saving bypass, that is, when the 
turbine gates are suddenly closed, the re- 
lief valve will open and prevent an ab- 
normal rise of pressure, and will then 
slowly close at such a rate as to keep 
the pressure in the pipe line within the 
required limits. 

There will also be provided for each 
turbine and attached to the turbine cas- 
ing a steel-body, pressure-actuated, re- 
lief valve which will be capable of dis- 
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charging the full quantity of water used 
by the turbine. This relief valve will be 
operated by a rise of pressure in the pipe 
line, and will be so designed as to open 
in proportion to the rise in pressure and 
with a decrease in pressure, the valve 
will close and shut off a proportionate 
amount of water. 

The gates of the turbines will be con- 
trolled by Morris governors of the double- 
floating lever, oil-pressure type. Each 
governor will be operated by a belt from 
the turbine shaft, and in addition is 
equipped with a motor so that it may be 
controlled from the switchboard. In order 
that the revolving element of the gov- 
ernor may be stopped during the opera- 
tion of the turbine without disturbing the 
driving belt, a friction clutch is provided 
on the governor pulley. 

The governing apparatus of each tur- 
bine consists of a governor, accumulator 
tank, three-throw oil pump and the inter- 
connecting piping. The accumulator tank 
is divided into pressure and vacuum com- 
partments. The oil pump is of the Deane, 
vertical, three-throw type and is driven 
from the turbine shaft by means of a belt. 
The interconnecting piping and fittings 
between the pump, governor, accumulator 
tank and operating cylinder are made of 
brass and all parts are so designed that 
the governor will control the turbine gates 
satisfactorily with a working pressure not 
exceeding 150 pounds per square inch. 

When operating under an effective head 
of 670 feet at the normal speed of 514 
revolutions per minute, each turbine is 
guaranteed to have an efficiency of at 
least 80 per cent. when delivering 6000 
horsepower, at least 82 per cent. when de- 
livering 5000 horsepower, and 80 per cent. 
when delivering 4000 horsepower. 








In a paper presented to the Franklia 
Institute by F. H. Gunsolos, dealing with 
the subject of explosives, it is pointed out 
that gunpowder was known in a crude 
form by the Chinese for many centuries, 
but the earliest date of which there is 
record and which can be considered 
authentic in any way is 1264, when 
Roger Bacon made known the results of 
his tests. Not until 1629 was gunpowder 
used as a blasting agent, at which time 
Casper Weindl invented the use of gun- 
powder for blasting purposes. A demon- 
stration was made at Schemnitz in Hun- 
gary, where it was shown conclusively 
that its use would materially aid in min- 
ing and quarrying operations. Until the 
beginning of the nineteenth century, 
however, no other explosive was intro- 
duced into practice with success. In 1788 
Bertholet and Lovoisier tried the effect of 
adding potassium chlorate, and in 186] 
Designolle made a powder from potas- 
sium picrate and saltpeter but without 
much success. In 1846 Schoenbein in- 
vented gun-cotton and in 1847 Sobero 
discovered nitroglycerin. 
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Comb. Total Comb Tota) 
Silicon. Sulphur. Phos. Mang. Carb. Carb Silicon Sulphur Phos Mang Carb Carb 
Friction CLUTCHES: HypRAULIC CYLINDERS, HEAVY 
2.00-2.50% und. 0.15% und. 0.70% und. 0.70% 100° 0.0506 0.30°; 0. 60% 110% > 50 
Sug 1.75-2.00 0.08-0.10 und. 0.30 0.50-0.70 low 0.90 0.136 0.39 0.25 1 44 ; 34 
0.80-1.50 0.07-0.11 0.35-0.50 
: 1.12 0.85 0.40 0.70 0.70 $+ 50 
FURNACE CASTINGS: 0.95 0.100 0.30 0.90 0.80 $ 40 
2.50% und. 0.07 und. 0.20°) 0.80-1.0% 1.35 und. 0.08 0.50 0.60 1.15 
2.00 0.085 0.35 0.53 0.90-1.20 0.06-0.08 0.30-0.50 0.80-1.0 O.80-1.0 2.90-3.10 
1.85 0.090 0.70 0.60 Sug 0.80-1.20 und. 0.10 0.20-0.40 0.80-1.0 low 
Sug. 2.00-2.50 und. 0.06 und. 0.20 0.60-1.00 low 
HYDRAULIC CYLINDERS, MEDIUM 
Gas ENGINE CYLINDERS: 1.40 0.0606 0.10°% 0 40° 
1.45% 0.65% 1.90 0.074 0.50 0 65 
1.98 0.090% 0.84% 0.63 1 62 0.08 0.50 0.60 
1.21 0.117 0.40 0.35 1.40% 3.74% 1.75 0.070 0.40 0.55 0.50% 
1. 00-1.25 0.04-0.08 0.20-0.40 0.70-0.80 0.60—-0.80 3.00-3.10 Sug 1.20-1.60 und. 0.09 0.30-0.50 0.70-0 90 low 
Sug 1.00-1.75 und. 0.08 0.20-0.40 0.70-0.90 3.00-3 . 30 
INGOT MOLDS AND STOOLS 
Gears, HEAVY 1 20° 0. 060°; 0.10° 0. 40° 
1. 40°; 0. 060°; 0.10° 0.40° 1 67 0 032 0.09 0 29 0 43 , g7 
0 94 0.150 0.43 0.31 l 7% Sug 1 25-1.50 und. 0.06 und. 0.20 0. 60-1 0 
1.60 0.080 0.40 0.60 3.50! 
1.50-1.75 0.080 0.40-0.60 0.50-0.70 ' C H 
1.00-1.25 0.075 0.40 0.80-1.0 very low OCOMOTIVE CASTINGS, HEAVY 
1.40-1.60 0.04-0.08 0.30-0.50 0.40-0.60 0.50-0.80 3.20-3.40 1.40-2.00% und. 0.085° und. 060° und. 0. 70! 
Sug 1.00-1.50 0.08-0.10 0.30—-0.50 0 80-1.0 Ww 1. 25-1.50 0.06-0.08 U.40-0 60 O 45-0 60 0.50-0.70 ; ww 
1 62 0.098 0 4° 0 49 
Sug 1.25-1.50 und. 0.08 0.30-0.50 O 70-0 90 
GEARS, MEDIUM 
50-2.00°% und. 0.08% 0.35-0.60°% 0.50-0.80% : 
, 1 90 0 ae 0 io. 0.40 Locomotive CastInes, List 
2.30 0.060 0.60 0.60 3.75% 1 40-2. 00° und. 0. 085° und. 0 60* und. 0 70* 
1.90 0.100 0.69 0.58 0.55 3.83 1 50-2.00 0.06-0 O8 0. 40-0 60 0. 45-0 60 0. 45-0. 55° $+ 50 
Sug 1.50-2.00 und. 0.09 0.40-0.60 0.70-0.90 Sug 1.50-2.00 und. 0.08 0.40-0.60 0. 60-0.80 
GEARS, SMALL: LOCOMOTIVE CYLINDE ts 
3.43% 1.42% 0.90% 1. 25-1.75*' und. 0. 10° und. 0.90 
2 00 0.100°; 0.50 0.70 3. 50° 1. 40-2.00und. 0.085 und. 0.60 und. 0.70° 
Sug 2 00-2.50 und. 0.08 0.50-0 70 0.60-0.80 1.25-1.50 0. 06-0.08 0 40-0.60 0. 45-0 60 0. 50-0 70° ; 0 
1.00-1.40 und. 0.11 0 40-0.90 0. 40-0. 90 
1 41 0.092 0.38 0.39 
GRATE BaRs 1 56 0 O61 0 45 0 78 
-~ 5 - 
2 75° low low Sug 1. 00-1.50 0.08-0. 10 0.30-0.50 0. 80-1 0 
2.00 0.085% 0.35% 0.53% 
Sug 2 00-2.50 und. 0.06 und. 0.20 0.60-1.0 und. 0.30 low MACHINERY CasTINGs, HEAVY 
1. 05° 0.110 0 54 0 35‘ 0 33 2 OS 
0 SS 0.030 0 0 92 
(GRINDING MACHINERY, CHILLED CASTINGS FOR 0 80-1.50 0 030-0. 050 O 35-0._50 
0 50° 0.200% 0.45% 1 50% 3.00' , OO 0.90-1.50 0.09-1.2 0.15-0.40 0 20-0.80 0.1060 30 2 450-2 46 
Sug 0.50-0.75 0.15-0.20 0.20-0.40 1.5-2.0 1 85 0.100 0.50 0 60 ) 
1 30 0. 090 0. 40 0 60 
1 85 0.120 0 60 0 45 3.40-3 AS 
GUN CARRIAGES 1.75 0.100 0 50 0 70 0.80 , 65 
0. 94° 0. 050° 0. 44° 0.31° 0. 63° 3.03 sug 1 00-1.50 und. 0.10 0. 30-0.50 0. 80-1.0 low 
1.00 0. 050 0.30 0.60 1.10 2.50 
Sug 1.00-1.25 und. 0.06 0.20—-0.30 0.80-1.0 low MACHINERY CASTINGS, MEDIUM 
1 83% 0.078 0. 50° 0 31° 0. 43° 2 93 
2 25 0 OSO 0. 55 0 60 
GUN IRON 1 60 0 060 0 66 
1 34° 0. 003°; 0. O8% 1 00° 0. 93° $.12 2.29 0 O71 0 66 0 49 
1.19 0 O55 0 41 0 42 1.13 3°18 1 60 0. 090 0.50 0 60 
1.53 0.050 0.29 0.45 0.42 3.43 2 10 0 110 0) 67 0 50 3 40-3 55 
0 OS 0.06 0.43 0.43 0.75 1.74 2.20 0 060 O75 0.45 
0 30 0.44 3.55 1.70 3.90 > 00 0 100 0.75 0.50 0.75 $ 50 
1.20 0.100 0.30 0.80 1.00 3.00 1 76 0. O75 0.63 0 79 0 56 ; 6S 
Sug 1 00-1. 25 und. 0.06 0.20-0.30 . 0.80-1.0 low 2.00 0 100 0. 50 0 50 0 50 ; Ooo 
2.35 0. O75 0.45 0 65 0 30 
1.80 0 060 0 SO 0 50 0. 70 
HANGERS FOR SHAFTING 2.06 0.075 0.78 0.47 j 
1. 60° 0.040% 0.55% 0.55% 0.30% 3.57 1.40 low 0.20 0.40 
Sug. 1.50-2.00 und. 0.08 0.40-0.50 0.60-0.80 <.00 0.030 0.70 
1 85 0 OS 0 60 0.50-0 60 0 50 3. 25-3 0 
1.50-2.10 0.08-0_09 0.40-0.80 0 20-0 60 0. 10-0 40 2 60 0 
HARDWARE LIGHT 1.80-2.10 und. 0.09 0.40-0.90 0. 40-0.90 
. apne Sug. 1.50-2.00 1 0.09 0.40-0.60 0.60-0.8 
1 84 0 58° 1 o4¢ 1g ) ind 4 ) 10-0 . SO 
2.20 0.74 1.10 : 
> 50 1 2] 1 16 MACHINERY CASTINGS, LIGHT 
2 Ol 0.110° 0.62 0 41 0 2A 3 18° 2 O4 0 044 0 58 0 329 0 32 ; S44 
2.70 0.030 0.60 0.50 0.40 ; 60 2.25 0 OO 0 70 0 50 0 20 2 fF 
2.50 und. 0.050 0. 60 0.70 a 2 76 0 O37 1.19 0.13 ; a6 
2. 00-2 .25 0.050 O85 0.40 3.85-4.00 2.49 0 O97 0.90 0 42 ; 40 
Sug 2 25-2.75 und. 0.08 0.50—-0.80 0.50-0.70 2 51 0 O84 0 62 0 61 46 
2 50 0. 100 0 60 0 70 ; ) 
+ 00 0 060 0 65 0 50 ; Ww 
Heat LesistTant IRON 2 40 0 050 0 47 0 59 
1.20 0.060°; 0.10% 0 40° 2.85 0 064 0 67 0 65 
1.67 0.032 0.09 0 29 0 43° 3 R7 2.52 0 062 0 66 0 68 
2.15 0.086 1.26 0.41 0.13 ; 30 3.15 0 050 
2.02 0.070 0.89 0.29 0.84 ; 60 2 00 0 100 0 70 0 60 ; 40 : 
1.53 0 040 0 33 1 08 0 58 3 68 2 20-2.80 0 06-0 O8 O 60-1 8 0 270-0 40 0 10-0 60 38 OO oo 
2 07 0.073 0 31 0 48 0 23 > 64 sug 2 00-2. 50 ind. 0 OS 0. 50-0.70 0 450-0 70 
1.80 0.030 0 70 0. 60 
2.75 - low ORNAMENTAL Work 
2.50 und. 0.07 und. 0.20 0.80-1.0 as " : 
1 76 0 075 0 63 0 79 0 56 2 Bs ' + - oa : 24 0 a 0 . 2 SS 
, 4 = ’ 2 0 l 0 2 ; ] 
Sug l 2s 50 und. 0.08 a ‘oO 0 0 60-1 00 ) 30 ] 2.25 0. 60-0. 90 
ae ae = > om = , und. 0.3 1OW Sug 2.25-2.75 und. 0.08 0.60-1.0 0. 450-0.70 
Ho_tow WaRE PERMANENT MOLps 
2.519% 0.110% 0.625 0.41% 0.24% 3 18° 2.15 0 O86! 1 26 0 41 0 13 g 20 
Sug 2.25-2.75 und. 0.08 0.50-0.70 0.50—-0.70 2.02 0.070 0.589 0 29 0 S84 ; 60 
Sug 2 00-2.25 und. 0.07 0. 20-0.40 0 60-1 0 
HowustnGs FoR ROLLING MILLS PERMANENT Moun CastTInGs 
: 1.00—-1.25% 0.0859 0 65° 0.75% low 2 00-3 00¢ ; 0O-4 00 
Sug 1.00-1.25 und. 0.08 0.20—-0.30 0.80-1.0 low Sug 1. 50-3.00 und. 0.06 nd. 0.40 
CHEMICAL ANALYSES OF CAST IRON FOR VARIOUS PURPOSES I! 
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Interchangeable Involute Gearing” 


This paper was prepared at the re- 
quest of the meetings committee of the 
American Society of Mechanical Engi- 
neers as the contribution to the discus- 
sion upon the need of a standard or 
standards for gears to be considered at 
the joint meeting with the Institution of 
Mechanical Engineers. By way of ex- 
planation, it may be said that its au- 
thor is chairman of a committee on stan- 
dards for involute gears, appointed about 
a year ago by the president of the 
American Society of Mechanical Engi- 
neers to investigate the subject of inter- 
changeable involute gearing, and to rec- 
ommend, if found desirable, a standard 
or standards. This paper, however, is 
not to be considered as an expression of 
the opinions of the other members of the 
committee, except where so stated. 

After more or less unsatisfactory ex- 
perience with cycloidal gearing, I inves- 
tigated about 25 years ago the subject of 
involute gearing with the object of de- 
termining upon a system, for the firm of 
William Sellers & Co., with which 
I was then connected. The conditions 
imposed ealled for a system applicable to 
any number of teeth between a 12-tooth 
pinion and a rack, without change in the 
Sellers addendum which had always 
been made 0.3 pitch for the cycloidal 
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teeth, hitherto used almost exclusively 
by them. 

I found that the involute forms then 
in vogue were confined to obliquities of 
14'4 degrees and 15 degrees, with an 
addendum equal to the modulus, or about 
0.32 pitch. This long addendum with 
such small obliquities naturally gave rise 
to interference between racks and pin- 
ions of less than 30 teeth, and rather 
than modify the involute form, I finally 
recommended the adoption of a pressure 
angle of 20 degrees. At the same time, 
I was well aware of the fact that even 


By Wilfred Lewist 








The suggested system 
has a pressure angle of 
224 de grees and an adden- 
dum of 0.275 of the circu- 


lar pitch. 




















*Presented at joint meeting of American 
Society of Mechanical Engineers and _ Insti 
tution of Mechanical Engineers. 


‘President, Tabor Manufacturing Company. 


this obliquity was not sufficient to pre- 
vent interference between a_ 12-toothed 
pinion and a rack, but for such pinions 
and the gears of 60 teeth or less, with 
which they commonly engaged, I be- 
lieved the interference would not be no- 
ticeable in practice. I was strongly 
tempted to go further and fix upon an 
obliquity of 22'. degrees, but 20 degrees 
then appeared such a radical departure 
from common usage that the advantages 
of the greater angle were dismissed as 
being possibly more theoretical than real. 

The 20-degree system with an adden- 
dum of 0.3 pitch has now been in use 
by William Sellers & Co., for 25 
years and has given satisfact'on in a gen- 
eral way, although the interference re- 
ferred to has been more or less no- 
ticeable on 12-toothed pinions. I re- 
viewed this matter 10 years ago in a 
paper read before the Engineers’ Club, 
of Philadelphia, advocating an obliquity 
of 22 degrees, and suggesting as a 
much needed reform in engineering 
practice the consideration of uniformity 
in interchangeable gearing. I then 
pointed to the action of the Franklin In- 
stitute more than 30 years earlier, which 
inaugurated a standard system of screw 
threads and expressed the hope that by 
the interchange of opinions an agree- 
ment among engineers might be reached 
leading to the gradual disappearance of 
needless diversity in the forms of gear 
teeth. 

Nothing in this direction had been 
done, however, when the subject of in- 
terchange involute gear-tooth systems 
was hrought to the attention of the 
American Society of Mechanical Engi- 
neers in a paper by Ralph E. Flanders 
presented in December, 1908. A num- 
ber of systems in general use were anal- 
yzed and their merits discussed from 
various points of view, and the desire 
expressed that the council be petitioned 
to appoint a committee to investigate the 
subject of interchangeable involute gear- 


ing and, if found desirable, to recom- 
mend a standard or standards. 

In answer to this petition, the council 
voted in January, 1909, that the presi- 
dent appoint a committce of five mem- 
bers to formulate standards for involute 
gears and present the same to the coun- 
cil. Without anticipating in any way the 
conclusions of this committce yet to be 
formulated, if indeed an agreement be 
possible, I believe it will be helpful to 
give publicity to the line of investigation 
upon which we have embarked and thus 
obtain the benefit of such criticism or en- 
couragement as it may provoke. 

At the first meeting of the committee 
in June, 1909, it was decided to obtain 
an expression of opinion from the manu- 
facturers of gears and gear cutters and 
later in October the following circular 
letter was sent out: 


TEXT OF LETTER ASKING FOR SUGGESTIONS 


Dear Sir: 

A committee of the American Society 
of Mechanical Engineers has been ap- 
pointed to consider the subject of stand- 
ards for interchangeable involute gears, 
and would like to have as much light up- 
on the subject as can be given them by 
the manufacturers. 

Without limiting in any way the type 

















Fic. 2. ARRANGEMENT OF PIVOTED FRAME 
AND SPRING FOR MEASURING THRUST 


of gears to be used for any special ser- 
vice, it is believed to be desirable that 
some type should be known as standard, 
so that any gears of that standard may 
run together and be perfectly  inter- 
changeable. 

The committee is, therefore, interested 
to know the extent to which involute 
gears are modified in your practice to 
avoid interference, and it would be 
pleased to have your ideas as to what, in 
your opinion, should constitute standard 
interchangeable involute gears, Any 
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suggestion you may be pleased to offer 
will be very much appreciated. 
Yours truly, 
WiLFRED Lewis, Chairman 
Huco BILGRAM 
E. R. FELLows 
C. R. GABRIEL 
GAETANO LANZA 
Committee on 
for Involute 


Standards 
Gears 

In response to the circular letter above 
referred to, about 100 answers were re- 
ceived, expressing more or less interest 
in the subject and giving more or less 
conflicting preferences and conclusions. 

One correspondent said he would hail 
with delight any system whereby comi- 
plete interchangeability could be at- 
tained on gears running without noise 
up to 1000 feet a minute, as among auto- 
mobile manufacturers noiseless gearing 
was always the chief end in view. 

It is undoubtedly true, as pointed out 
by other correspondents, that perfect 
cutters do not necessarily produce per- 
fect gears and that close attention must 


be paid to the setting of the cutter, 
proper indexing, speed, feed, etc., and 
from the extent to which the present 


14'<-degree system is established, it has 
been argued that even if the pressure 
angle of 14'%4 degrees were not the most 
desirable, it would be better for the sake 
of the established practice to let it alone. 
Quite a number share this opinion and 
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argue against the recommendation of a 
standard which may simply add another 
system to those already in use. 

It may be said in reply that the chief 
advantages of involute gearing over cy- 
cloidal gearing which it has pretty gen- 
erally displaced are the comparative sim- 
plicity of the involute curve and a slight 
variation in center distances not permis- 
sible in any other system of gearing. 
Despite the difficulty of securing general 
recognition for any system of inter- 
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changeable gearing, I believe the com- 
mittee should investigate and report upon 
some ideal standard or standards. 

Attention is called by a number of cor- 
respondents to the increasing number of 
gears cut by the hobbing process and 
the difficulty of making such gears inter- 
changeable with certain cut gears, thus 
indicating the hobbing principle as the 
first principle to which all cutters should 
conform, the rack being the basis of all 
generated gears. It is admitted that 
hobbed gears can be used interchange- 
ably with gears cut by certain other pro- 
cesses, but some doubt is expressed of 
the possibility of realizing an _ inter- 
changeable system using pinions with a 
small number of teeth and teeth of rea- 
sonable length without resorting to some 
inodification of the involute curve. The 
opinion is freely expressed that if such 
modification becomes  mecessary_ tne 
method should be known and clearly de- 
fined, so that makers of gears can adopt 
it and, if necessary, make their own 
cutters, 


As pointed out in Mr. Flanders’ paper 
and as mentioned repeatedly by our cor- 
respondents, the most desirable quality 
in gearing and the one by which it is 
almost universally judged, is quietness 
and smoothness of running. Next to this 
come strength, durability and perma- 
nence of form, and upon the last, of 
course, depend continued quietness and 
smoothness of action. Friction and jour- 
nal pressure are of less importance, but 
still worth considering, and before reach- 
ing any conclusions from theoretical con- 
siderations alone, we propose to deter- 
mine if possible, in a practical way, the 
relative advantages of some of the sys- 
tems in common use and, with these, 
other systems to which we are dis- 
posed to give favorable consideration. 


It is understood that the Institution 
would be pleased to have the codperation 
of the society in the work they have in 
hand looking to a determination of the 
friction in the transmission of power by 
gearing. In this connection we have been 
reminded of a suggestion of Prof. J. Bur- 
kitt Webb, of Stevens Institute of Tech- 
nology, made soon after the publication 
of the Sellers’ experiments upon gears 
reported to our society in 1885. In these 
experiments an attempt was made to 
measure the friction loss between the 
teeth of a pair of spur gears, but the 
apparatus used, made originally for test- 
ing the friction of worm gearing, was 
not delicate enough for the purpose and 
the errors introduced exceeded, in some 
cases, the net result. 

Professor Webb then suggested the 
possibility of so dividing one of the pair 
of spur gears to be tested as to make 
the load on the teeth self-contained. The 
apparatus which we have designed em- 
bodies this idea, thus making it possible 
to run gears under heavy loads at hign 
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speeds with a very small consumption 
of power. We have also provided in our 
apparatus for an adjustment of center 
distance and means to measure the thrust 
between centers while the gears are run- 
ning. Of course, the thrust between cen- 
ters can be estimated very closely for 
involute gears from the pressure angle 
on the teeth, but we anticipate results 
somewhat in excess of this on account of 
the excess in friction of approach over 
that of recess, and, if any but involute 
gears are tested, it will also be interest- 
ing to compute from experimental data 
the effective obliquities of other systems. 


| 22%4° Involute Teeth 
Addendum = Moduie = 0.278 Pitch 
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We propose to determine the friction 
loss under various speeds and pressures 
for wheels and pinions cut to the Brown 
& Sharpe 14!'4-degree standard the 
20-degree stub tooth and a 22'4-degree 
tooth with addendum of 7 module or 
about 0.278 pitch. These gears will be 
tested at normal center distance, and also 
at distances about 1 per cent. or 2 per 
cent. of the pitch greater or less than 
this, and an effort will be made to record 
graphically the noise produced under 
these different conditions. 

We believe that accuracy and perma- 
nence of form can thus be given their 
proper influence on the reduction of 
noise. It may take some time to deter- 
mine the effect of wear, but from the 
method of loading the teeth and the small 
amount of power consumed some indica- 
tion of the tendency of wear can be ob- 
tained. All gears tend to wear out of 
shape. and involute gears more so than 
cycloidal, but we recognize as a possi- 
bility that this tendency may be checked 
by the deformation itse!f and also that 
the loss in friction at different parts of 
a gear tooth is practically incalculable 
on account of the variations in friction 
for different velocities of sliding. 

The experiments we propose should 
therefore give information unobtainable 
in any other way and throw a flood of 
light on the problem in hand. 
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As it is quite impossible for any of 
the committee, who are all busy men, 
to make the experiments here outlined, 
we have been fortunate enough to in- 
terest, through the intervention of Pro- 
fessor Lanza, of the Massachusetts In- 
stitute of Technology, two of his under- 
graduates, Messrs. Green and Doble, in 
making these experiments the subject 
matter for a graduating thesis. Profes- 
sor Lanza hoped to have the work com- 
pleted in June, so that the results might 
be communicated for discussion at our 
joint meeting in July, but this has proved 
impossible, partly because of the magni- 
tude of the undertaking and partly of 
the delay in the completion of the testing 
machine. 


GEAR-TESTING APPARATUS 


The apparatus used in making these 
experiments is shown by Figs. 1 and 2, 
and the line drawing, Fig. 3, which gives 
some of the principal dimensions and 
shows the knife edges on which the ma- 
chine rests. The machine consists of a 
frame A designed to carry a pinion shaft 
in roller bearings at one end, and a 
frame B pivoted to it and designed to 
carry the gear wheels W engaging with a 
wide-faced pinion P on the pinion shaft. 
The frame B is held to the frame A at 
its outer end by an adjustable clamping 
bolt C, and provision is made to meas- 
ure the thrust on centers by means of 
the spring D acting between the frame A 
and an adjustable abutment on the 
frame B. The gear wheels to be tested 
consist of a central gear with a wide 
face and two side gears with narrow 
faces. The central gear carries two 
pass through 


heavy cross pins G, which 





Fic. 5. BILGRAM SYSTEM; PINION WITH 


UNDERCUT TEETH 


clearance holes in the side gears, and the 
side gears carry two heavy pins H, which 
pass through clearance holes in the cen- 
tral gear. Between the projecting ends 
of these pins G and H, heavy helical 
springs S are inserted, upon which pres- 
sure can be applied by means of the set 
screws K. 

The pressure of these four springs S 
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is resisted by the gear teeth, the middle 
gear pressing against one side of the 
pinion teeth and the side gears pressing 
against the other side. The pinion thus 
becomes simultaneously a driver and a 
driven gear and the power required to 
turn it when loaded in this way is only 
that required to overcome the friction of 
the teeth and whatever resistance tnere 
may be in the gear journals. The lat- 
ter presumably is very small indeed, but 
provision has ben made to measure it by 
substituting plain cylinders without teeth 
for the gears and pinion, and running 
these under the same journal pressures. 
By deducting the resistance due to jour- 
nals from the total resistance with run- 
ning gears, the friction of the teeth alone 
can be determined. 

In operation this machine is driven by 
an extension to the pinion shaft, carried 
to bearings several feet distant to permit 
of ample flexibility. The knife edge di- 


rectly beneath the pinion rests upon a 
permanent support, 


and the other knife 





Fic. 6. BILGRAM SysTEM; PINIONS WITH 
INCREASED ADDENDUM IN MESH 
WITH GEAR 
edge is carried upon the platform of 
a small platform scales. The driv- 
ing moment in the pinion shaft will 
therefore be measured by the scale 


reading at the end of an arm 20 inches 
long, and by reversing the direction of 
motion given to the pinion shaft the ef- 
fect of any initial lateral strain in the 
driving shaft can be eliminated. 


Types OF GEARS TO BE TESTED 


Fig. 4 illustrates three types of gear- 
ing to be tested, and with these other 
types may be included later on. 

Figs. 5,6 and 7 illustrate a group of in- 
volute gears designed by Mr. Bilgram to 
engage a rack of 15-degree obliquity, 
and to demonstrate the possibility of us- 
ing pinions of ten or even nine teeth 
with such a rack, provided the addendum 
can be varied. Without wishing to ad- 
vocate the use of a variable addendum in 
interchangeable gearing, it is interesting 
to note the possibility of making a ten- 
tative solution of the problem in this 
way. A set of these gears has kindly 
been furnished by Mr. Bilgram for mak- 
ing a comparative test. He has also made 
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a set of models, from which the figures 
have been photographed, and referring 
to them, he gives the following explana- 
tion: 

“While the involute system of gearing 
has decided advantages over any other, 
it has the one disadvantage that the faces 
of the teeth of wheels come into interfer- 
ence with the flanks of pinions, if the 
latter have a comparatively small num- 
ber of teeth. Unless the flanks of the 


latter are undercut, the teeth will inter- 
improperly. 


lock or at least mesh 
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‘In making a single pair of wheels, a 
remedy can readily be applied. There are 
two ways in which interference can be 
avoided, namely, either by increasing the 
angle of pressure or by shortening the 
addendum of the wheel. If the latter 
method is chosen and it is desired not 
to reduce the working depth of the teeth, 
it is necessary to add to the addendum 
of the pinion the amount taken from the 
addendum of the wheel. 

“This latter method is out of the ques- 
tion when the problem is given to make 
an interchangeable set of spur 
from a rack down to a 12-tooth pinion. 
This problem may be solved by a com- 
bination of both remedies alluded to.” 

The method consists of making racks 
and larger with normal adden- 
dum, but increasing the addendum of 
pinions just enough to prevent the rack 
tooth from interfering with the flank. 
The samples presented (Figs. 5 to 7) 
consist of a rack R and a 36-tooth wheel 
W, with angle of pressure of 15 degrees 
and addendum equal to the modulus. The 
12-tooth pinion A, generated by a rack, 
corresponding to rack R, shows the un- 
dercutting thereby produced. Obviously 
this pinion will not work, as so much of 
the involute is cut away that the path o1 
contact is materially less than one pitch. 
But there are also shown pinions of 12, 
10 and nine teeth, made with increased 
addenda. These were generated by a rack 
like R, but with a somewhat greater ad- 
dendum than that used in generating the 
wheel W and a somewhat greater cutting 
depth. If these pinions are then mated 
with wheels of a large number of teeth, 
they will not enter as far as with pin- 
ions of equal number of teeth and have 
therefore a slightly less working depth. 


wheels 


wheels 
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On this plan may be based a system of 
involute gearing with a working depth of 
twice the modulus, and with a moderate 
pressure angle, 15 degrees in_ the 
samples submitted. Pinions of a sma!l 
number of teeth will have an increased 
addendum, but a theoretically correct ac- 
tion is maintained. The pinion teeth have 
a wide base and are strong. One disad- 
vantage in those cases in which pinions 
with less than about 24 teeth are em- 
braced, is that the center distance is 
greater than that computed by the usual 
rule from the modulus and the number 
of teeth of the meshing wheels. More- 
over, pinions will not have the full work- 
ing depth when meshing with large 
wheels or with racks, but even in the 
case of a 10-tooth pinion meshing with 
a rack, the path of contact exceeds one 
pitch, so that at least for a portion of 
the action two teeth will be in contact si- 
multaneously. 

The plan proposed by Mr. Fellows is 
to use an involute with an angle of pres- 
sure of 20 degrees, and to reduce the 
addendum to 3% of the modulus. Such 
teeth are known as “stub teeth.” By this 
method interference in case of a rack 
gearing with a 12-tooth pinion is just 
avoided, and in the case of two 12-tooth 
pinions meshing with each other the path 
of contact is equal to about 1's of the 
pitch. 

Mr. Gabriel prefers the 14'.-degree 
standard of the Brown & Sharpe Manu- 
facturing Company. 

The system which } propose is 
a pressure angle of 22'. degrees 
addendum of of the modulus. 


PROPOSED BY 


that of 
and an 


SYSTEM THE AUTHOR 


I believe that an interchangeable sys- 
tem of involute gearing, to be of the 
greatest value, should extend from a 12- 
tooth pinion to a rack, and in the selec- 
tion of gears to be tested, we have chosen 
a 12-tooth pinion engaging a 60-tooth 
wheel. The maximum reduction with the 
maximum strength in a limited space, is 
the problem in gearing that generally 
confronts the engineer and a ratio of five 
to one is very often as much as he can 
realize without sacrificing too much 
strength. I recognize, of course, that the 
adoption of a larger number of teeth in 
the smallest allowable pinion overcomes 
some difficulties, and that this may be a 
debatable point, but I do not think any 
interchangeable gearing wu 
be satisfactory which does not include 
pinions of 12 teeth. The cycloidal sys- 
tem formerly employed was based upon 
a 12-tooth pinion, and I believe this 
number can be retained for the smallest 
number in an interchangeable involute 
system without serious objection. That 
is, there is better ground for the reten- 
tion of this minimum number than for 
a higher number and when the pros and 
have all heen summed up there 


system of 


cons 


will be no change in this well established 
minimum for interchangeable pinions. 
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Although the experiments made under 
the direction of Professor Lanza are not 
by any means conclusive, enough has 
been done to indicate that the friction 
loss in gear teeth is influenced to a 
greater extent by the length of the ad- 
dendum than by the obliquity of the sys- 
tem. Theoretically, the friction loss in 
involute teeth is independent of the ob- 
liquitv and increases with the addendum. 
The loss in journal friction should vary 
as the secant of the pressure angle, but 
the latter is also affected by the dead 
weight on journals which even with plain 
bearings is a small matter, while with 
ball or roller bearings, it is a very trifling 
consideration indeed. 

I believe, therefore, that a pressure 
angle of 22'4 degrees can be adopted 
without fear of reduced efficiency in the 
transmission of power; that an adden- 
dum of 7, module will give an ample arc 
of action for all combinations of gears 
between a 12-toothed pinion and a rack, 
and that true involute forms made to 
these constants will avoid the necessity 
for any empirical modifications and give 
results comparable with the best now 
obtained by such means, 


RESULTS OF EXPERIMENTS THUS FAR 


MADE 


Since the above was written, I have 
had an opportunity to make a short ex- 
amination of the notes taken by Messrs. 
Green and Doble, and from these I have 
deduced results which may be given ap- 
proximately as follows: 





| FRICTION IN TERMS 
OF PRESSURE. 


In 
in Teeth.)Journals.| Total. 


20° inv. ad. = } mod 0.008 
224° inv. ad.= jmod] 0.01 | 
14i°o B&S 0.0135 
Bilgram 15 0.0215 


0.01 

0.012 
0.015 
0.024 


0.002 
0.002 
0.0015 
special ! 0.0025 


» 
r t 





These figures are subject to some vari- 
ation for speed and pressure and also 
to correctinn by Professor Lanza in his 
review of the work done by his students, 
but I believe them to be substantially 
correct within 0.001 or 0.002. 

They are quite remarkable for the 
small percentage of power lost in fric- 
tion as well as for the apparent effect of 


pinion addendum upon the loss sus- 
tained. 
The 20-degree stub teeth with adden- 


dum about 0.24 pitch show less than ! 
per cert. of friction on the teeth. The 
22'°-degree teeth with addendum about 
0.28 pitch show about 1 per cent. of fric- 
tion. 

The Brown & Sharpe 14'%-aegree 
teeth with addendum about 0.32 pitch 
show about 1.3 per cent. of friction and 
the Bilgram special 15-derree teeth 
show over 2 per cent. of friction. In 
the latter case. the addendum of the pin- 
ion is increased considerably beyond that 
of the B. & S. standard and the adden- 
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dum of the wheel is, of course, corre- 
spondingly reduced, The loss in effect 
from the long pinion addendum, how- 
ever, preponderates over the advantage 
of a short addendum on the wheel with 
the resulting increase of loss in friction. 
But in no case is the friction loss of 
sufficient magnitude to exercise a con- 
trolling influence upon the type of gear 
tooth to be recommended or adopted. 
The loss in the teeth alone I believe 
to be much less than has hitherto been 
commonly supposed, and the high ef- 
ficiencies obtained with teeth of 20-de- 
gree and 22'4-degree obliquity should go 
far toward removing the prejudice which 
has so long resisted a step in the right 
direction toward the adoption of a pres- 
sure angle and an addendum which will 
completely eliminate interference  be- 
tween a 12-toothed pinion and a rack. 
When this has been done, there will be 
no necessity for any modification of the 
true involute form and we shall have a 
clearly defined system of gearing to 
which any of the methods of gear cutting 
new in use can be easily adapted. 








Punching Small Holes 


By G. H. STEVENS 








In making a large number of parts 
from 0.058-inch sheet brass a 0.04-inch 
hole was required. Drilling was too 
slow and punches were turned out of 
solid rod and the job done on the punch 
press. 

A large number of punches’ were 
broken, and as they were rather expen- 
sive to make, various holders were tried, 
using drill rod, needles, etc., for punches. 
In these experiments an ordinary die 
plate with stripper and guide plate was 
used, but was not entirely satisfactory, 
as the punch was small, broke easily and 
wore the die as the comparatively thick 
metal forced it to one side. 

The following plan has finally been 
adopted and seems in every way satisfac- 
tory: 

The die consists of a bushing of any 
convenient size drilled about 0.004 inch 
iarger than the punch and counterbored 
from the bottom to within 1/16 inch of 
the top of the bushing. A number of 
these may be made up and hardened at 
one time. The punch is an ordinary sew- 
ing needle, with the point broken off, 
held in a small Jacobs chuck, the shank 
of which is fitted to the punch-press 
socket. 

The bushing is inserted in a plate or 
bar of cold-rolled steel, to which the 
Stripper is attached. 

The needles cost about three cents a 
dozen, the cost of the bushings is trifling 
and broken parts can be replaced in a 
few moments. Little or no oil should be 
used, as it may clog the punchings and 
break th. punch. 
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Thomas A. Edison on Patent Reform 


In his interviews with business men 
and manufacturers throughout the coun- 
try, the writer has encountered an ill- 
defined, but nevertheless positive feeling 
that the patent laws of the country are 
in great need of reform. While sound 
in the main, many details of procedure 
are considered to be unnecessarily bur- 
densome and expensive to the legitimate 
inventor and manufacturer. Too much 
leeway is given to the business pirate 
who hovers about the outskirts of in- 
dustrial progress, appropriating patented 
devices with a free hand, and depending 
upon the technicalities of court proced- 
ure to protect him in his ill-gotten gains. 
Mr. Edison, whose invention of the 
phonograph, the incandescent light, the 
kinetoscope and a host of other well 
known devices, has made his name a 
household word throughout the civilized 
world, was interviewed by the writer to 
get his impressions of the situation. 

Mr. Edison stated at the outset that 
while he believed in our fundamental 
patent law and in our great Patent Office 
at Washington, he believed the details 
connected with their administration could 
be improved and the road made easier 
for the inventor who desired protection 
to recompense him for his labors and ac- 
complishments. 


PATENT OFFICE EXAMINERS 


Speaking of the Patent Office, Mr. Edi- 
son said that he had no fault to find 
with its administration and personnel. 
He believed the examiners were earnest 
in their endeavors to do what was right, 
but that they were laboring under con- 
ditions which were not conducive to the 
best results. American inventors have 
not only paid the entire expenses of the 
Patent Office, but also have piled up the 
enormous sum of nearly $7,000,000. 
Notwithstanding this, the Patent Office 
examiners are housed in an old fash- 
ioned building in cramped quarters, and 
hampered by lack of sufficient force to 
do the necessary work of classification 
which would insure a thorough search 
of the prior art. Besides, they are paid 
salaries far below what is paid in the 
business world for the same class of 
work. It is a well known fact that it 
takes several vears for a man to become 
a proficient examiner. As soon as he 
has arrived at a state of proficiency, how- 
ever, as often as not he is offered a 
larger salary by outside manufacturers 
and patent attorneys to enter their em- 
ploy, which necessitates the training of 
new examiners, who, although of a high 
grade, are necessarily unable to perform 
their duties with the speed and proficien- 
cy of more experienced men. 

The salaries of the examiners should 
be increased to such an extent and the 
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An interview with the well 
known inventor in which 
he discusses the hardships 
growing out of the present 
system and makes a few 
suggestions looking toward 
improvement. 























method of promotion so regulated within 
the office that they will seek the service 
as a life profession, and not be com- 
pelled to look for sufficient renumera- 
tion and chance of advancement to out- 
side business propositions. The whole- 
sale resignations of examiners from the 
patent office are a matter of record and 
are altogether too frequent. These res- 
ignations hamper the work of the office 
and handicap the inventor. The more 
familiar an examiner is with a certain 
art the better is he able to assist the in- 
ventor by citing the most pertinent refer- 
ences against an application, thereby en- 
hancing the value of the patent and en- 
abling the inventor to get abreast of 
what has been done in that particular art 
and enable him to reach out for that 
which is new. Suitable provision should 
be made to enable the commissioner to 
build up and maintain an experienced 
corp of examiners. 


Too 


At the present time when a difference 
of opinion arises between an examiner 
and the inventor as to the scope of his 
claims, the law provides for two appeals 
within the Patent Office and an additional 
appeal to the Court of Appeals of the 
District of Columbia, Mr. Edison stated 
that he was heartily in accord with the 
bill before Congress to eliminate one of 
the appeals within the Patent Office and 
that he hoped the bill would become a 
law. These numerous appeals are not 
only expensive to the inventor, but are 
of great benefit to business pirates. This 
is true particularly in regard to season- 
able articles which depend upon the 
whim of fashion and which must be ma:- 
keted quickly to reap any benefit there- 
from. An inventor of a small novelty, 
for example, files an application in the 
Patent Office which, in the crowded con- 
dition of work therein, owing to the in- 
sufficient number of examiners and the 
inexperience of many of them, takes at 
the very least, several months and often 
a year before becoming a patent. In the 
meantime, he places his device on the 
market and marks it “patent applied 
for.” The business pirate thereupon pro- 


MANY APPEALS 


ceeds to flood the market with a similar 
device and often unscrupulously files an- 
other application for the same device, 
which necessitates an interference pro- 
ceeding with the application of the real 
inventor. 

By the present procedure, it is pos- 
sible to drag out this interference pro- 
ceeding for several years, and by the 
time the inventor has obtained his patent, 
the demand for the device has diminished 

possibly entirely ceased—and those 
manufactured by the pirate are in the 
hands of the user or of the small re- 
tailers throughout the country whom it 
is impossible to reach and who have pur- 
chased the device in good faith. It is 
understood, of course, that the inventor’s 
only protection starts from the date on 
which his patent is granted. 


SUPERVISION OF ATTORNEYS—CHANGE 
IN FEES 


A great help to Patent Office proced- 
ure would be to require that hereafter 
all patent practitioners must pass a rigid 
examination before being allowed to 
practise before the office, The standard 
should be raised and power given to the 
commissioner to limit solicitors to men 
of high standing and ability in the pros- 
ecution of applications. It is well known 
that many solicitors practising before the 
office are incapable. ‘Some are doing a 
wholesale patent business, inveigling un- 
sophisticated persons by clever and mis- 
leading advertisements to file applica- 
tions on trivial and valueless devices 
with the allurement of the large rewards 
which sometimes accrue to inventors. 

This practice can be stopped in the 
manner above pointed out and the in- 
ventor assured that when he takes his 
invention to an authorized solicitor of the 
Patent Office, it will be handled intelli- 
gently and that he will be advised hon- 
estly as to whether he should undergo 
the expense of prosecuting an applica- 
tion. This would not only aid the inven- 
tor directly, but would relieve the exam- 
iners from the burden of examining 
worthless inventions and poorly prepared 


applications, thus permitting them to 
spend more time where it is really 
needed. 


Along this line a suggestion has been 
made that the fees for taking out a pat- 
ent be rearranged in order to discourage 
the filing of trivial applications, the total 
cost of taking out a patent remaining the 
Same, but the initial filing fee being made 
larger and the final fee correspondingly 
reduced, 


LIMIT THE LIFE OF APPLICATION AND 
PATENT 


Mr. Edison stated that another sugges- 
tion of which he approved was to limit 
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the life of a patent to a certain period 
from the date of its filing. At the pres- 
ent time it is possible to file an applica- 
tion and keep it alive, sometimes for ten 
or more years in the Patent Office until 
the art has grown up around and beyond 
it. The applicant then takes out his pat- 
ent and lays an unfair and unjust trib- 
ute upon the industry of the country dur- 
ing the life of his patent. If the maxi- 
mum life of a patent was made 20 years 
from the date of filing the application, 
with the further provision that if the pat- 
ent issues within three years from the 
date of its filing, its life should be 17 
years from the date of issuance, it would 
do much to obviate the abuse above 
pointed out. 

The present commissioner of patents 
has attempted to obviate some of the 
above undesirable features, but is handi- 
capped by the laws under which he op- 
erates. He has been able to get Con- 
gress to increase the salaries and is en- 
deavoring to persuade Congress to pro- 
vide a new building with suitable quar- 
ters, for his corps of examiners. He 
has improved also the internal adminis- 
tration of the office so that it is becom- 
ing more difficult to allow an application 
to lie inert for a long space of time, but 
positive relief will not come until the 
manufacturers and inventors of the 
country impress upon their representa- 
tives in Congress that immediate reform 


is needed. 


PRELIMINARY INJUNCTIONS SHOULD BE 


ISSUED 
Mr. Edison stated that the greatest 
need of the inventor and honest manu- 


facturer was a radical change in patent 
litigation. Speaking generally, the sys- 
tem of conducting a suit in the lower 
courts is unnecessarily expensive and 
lung drawn out. A quick adjudication to 
restrain infringers on a new patent, and 
a speedy determination of the patentee’s 
rights, which shall be valid throughout 
the country, is much needed. Speaking 
first of a quick remedy against infring- 
ers, Mr. Edison vigorously contended 
that a preliminary injunction for the 
benefit of the original inventor should be 
granted at once on application. At pres- 
ent, a preliminary injunction is not 
granted unless the patent in question has 
been declared valid in some _ Federal 
court. 

This condition of affairs is not fair to 
the inventor of a legitimate invention, as 
it takes several years to get a case to 
hearing and the delay works un- 
hardships to American inventors. 
the courts should take time 
enough to go thoroughly into the ques- 
preliminary injunctions, or the 
successful party to such a proceeding 
should be compelled to carry on the con- 
tested business under such direct super- 
vision of the court or its officers as to 
prevent the wrongdoer from profiting in 


final 
told 
Either 


tion of 


AMERICAN MACHINIST 
case it is determined finally that he is 
wrong. 

Although the law provides for the col- 
lection of damages or of the infringer’s 
profits if the patentee succeeds in his 
suit, it is impossible to get any adequate 
return owing to the sharp practices of 
the infringer. He can infringe a valu- 
able patent, stave off a final decision, and 
make a good profit (which he carefully 
conceals) even after paying the expenses 
of the suit. 


HARDSHIPS AND EXPERT TESTIMONY 


We cannot get our patent cases liti- 
gated in any reasonable length of time 
and the inventor without unlimited cap- 
ital is powerless. An infringer can delay 
the final hearing and pile up the ex- 
penses to a sufficient extent to ruin a 
less opulent opponent. The taking of 
testimony before notaries all over the 
ccuntry, who act simply as recording of- 
ficers, is a great hardship. Such testi- 
mony ought to be taken before a judge 
or officer of the court under proper con- 
ditions of ruling and exception, in order 
to rule out the enormous mass of testi- 
mony which is now taken, and merely 
have that retained which is pertinent. 
This would reduce our records to a hun- 
dredth part of the space which they now 
require, with consequent savings all 
along the line. 

The expert testimony which is taken 
in these cases is often of very little value 
and at the most, one expert on each side 
ought to be enough. As it is now, the 
patent experts at a fee of $50 to $100 
a day testify for weeks, surrounded by 
lawyers, stenographers and the like, pil- 
ing up an immense bill of expenses and 
occupying months and years, for which 
there is no adequate return to the in- 
ventor. And, after all, the testimony of 
the experts amounts to little more than 
sworn argument. 


Court OF PATENT APPEALS 


Concerning a speedy final adjudica- 
tion it would be a great help to have 
the cases passed up from the lower court 
to the appellate court more quickly than 
at present and an untold benefit would 
be the passing of the bill now before 
Congress to establish a court of patent 
appeals. 

As illustrating the expense and delay 
which occurs in patent litiagtion, Mr. 
Edison recited his experience with his 
patent on the filament for the incandes- 
cent lamp. To sustain this patent re- 
quired 14 years of litigation and the 
spending of more than $2,000,000. Even 
after it had been sustained broadly in 
several circuits, a Federal judge in an- 
other circuit refused to sustain it in his 
jurisdiction and his decision permitted 


a factory there to manufacture lamps 
which were bald infringements else- 
where. 


The present bill before Congress, to 
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establish a single court of patent appeals 
ought to be passed and would result in a 
tremendous saving to the industries of 
this country. At the present time a fa- 
vorable decision in one of the nine cir- 
cuits is not final in any of the others. 
An inventor after having been put to the 
expense and loss of time in having his 
patent sustained by an appellate court, 
should be able to use that decision with 
equal force and effect throughout the en- 
tire United States. 


A Mixep BENCH DEsIRED 


Mr. Edison was of the opinion, more- 
over, that this proposed court of patent 
appeals should consist partly of lawyers 
and partly of technical experts, say five 
lawyers and four experts. It would strike 
the average man as absurd to have a 
bench made up entirely of scientists to 
decide purely legal matters, and is it not 
just as absurd to have a bench made up 
entirely of lawyers to decide purely 
scientific matters? The lawyer is keen- 
ly interested in the fine points of the law 
and the technical expert is keenly inter- 
ested in the fine points of scientific pro- 
gress and invention. The inventors and 
scientists do not take much interest in 
legal opinions unless they directly affect 
scientific matters. Likewise, the legal 
man does not take much interest in scien- 
tific inventions and is not trained to con- 
sider them from a scientific and practic- 
al standpoint. Therefore, a mixed bench 
is what is needed in this court of patent 
appeals to enable the inventor to get a 
proper hearing and a just decision on 
the merits of his invention. 

Two illustrations will serve to point 
out what is meant. In one of the hear- 
ings on the incandescent lamp, it was 
pointed out to one of the judges that an 
incandescent lamp was hanging over his 
kead and had been in that place for over 
five vears. He looked at it with un- 
feigned curiosity, remarking that he had 
not realized that it was anything new, but 
supposed that the light came from the 
usual gas burner. The second illustra- 
tion points out the great difficulty in con- 
vincing the court that invention actually 
exists. When Mr. Edison’s three-wire 
system was first exhibited in England 
with a statement that it saved 66 per 
cent. of the copper necessary for the 
wiring system, it was looked upon by 
electrical engineers as an absurd claim. 


PROVING INVENTION 


In fact, a party of some 40 such en- 
gineers visited the exhibition and were ex- 
tremely skeptical until one of their num- 
ber actually took the trouble to figure 
out the basis of the claims which were 
being made and found they were correct. 
Some time later a Federal judge decided 
that the combination was so obvious as 
not to involve invention! 

It is a characteristic feature of all 
good inventions that they are extremely 
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simple, and for that reason they are apt 
to be considered by the legal mind as be- 


ing obvious; while a scientific mind, fa- 
miliar with the art and with industrial 
development along that line, would at 


once see that the invention was the so- 
lution of a problem which had been long 
considered, and that the solution pre- 
sented by the inventor, while simple and 
apparently obvious, was only reached af- 
ter painstaking labor and the rejection 
striving to accomplish a particular re- 
sult. 

Mr. Edison stated that at one time he 
was working on a certain invention and 
striving to accomplish a particular result. 
He had worked for a long time without 
success, but felt that when once solved 
the solution would be so simple as al- 
most to appear obvious. While working 
on this particular problem, Mr. Edison 
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turned to his patent attorney, who hap- 
pened to be present, with the jesting re- 
quest that he invite a couple of Federal 
judges to visit his laboratory and point 
out to him the solution of his problem. 
He said he felt sure that after the re- 
sult had been obtained it would seem so 
simple and easy as to appear obvious tv 
them, and that, therefore, they could tell 
him offhand at once what to do, a!though 
at that time a large amount of work on 
his part had been fruitless. 


INTEREST Must Be AROUSED 


In connection with the above, Mr. Edi- 
son said he realized that patent reform 
was an up-hill fight. Our legislators at 
Washington are overcrowded and apt to 
look upon the patent law as satisfactory 
until serious complaint is made. The 
fact that all such measures are non- 
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partisan is one of the reasons why so 
little interest is taken in them, Another 
reason is that patent law is necessarily 
so technical in its nature as to be al- 
most entirely unknown except to a com- 
paratively small group of trained patent 
practitioners and our representatives nat- 
urally hesitate to undertake voluntarily 
the task of investigating it comprehen- 
sively and applying the needed refornis. 
For these inventors, associa- 
tions of business men and manufacturers 
and, in fact, all who are interested in 
our industrial progress, should urge sys- 
tematically upon their senators and rep- 
resentatives in Washington that the im- 
portant bills above referred to sheuld be 
passed and that with the least possible 
delay other bills providing the necessary 
framed and embodied in our 


reasons, 


reforms be 
statute law. 








A Drill Jig in Grinder Construction 


Figs. 1, 2 and 3 illustrate the use of 
a drilling jig for the geared headstock. 
This jig is used in six different positions, 
the three not shown are one when resting 
on the surfaces A A, Fig. 2, and the re- 
maining two when the jig is resting on 
its respective sides, which are machined, 
pins being provided in the upper end as 
resting places. 

The cap A, which is shown fastened to 
the headstock, Fig. 1, is drilled in the jig 
resting on the base of the drill press, 
Fig. 2. Whenever a jig is in need of 


By Ulrich Steiner 


repairs or changes the department fore- 
man indicates this by writing on a tag 
the necessary alteration and attaches it 
to the jig, as seen in Fig. 2. This notifies 
the tool-room foreman when the jig is 
returned to the tool room. The head- 
stock when placed in the jig rests against 
its lips, as will be clearly seen in Fig. 
2, laterally it is adjusted and held by set 


screws. The part B, Fig. 1, is provided 














Fics. 





with set screws, which, when tightened, 
hold the headstock to its bearings. The 
cap which was previously drilled is placed 
in its position as seen, and the holes for 
the screws in the headstock are drilled 
from it. After the holes are tapped the 
operator fastens the cap with a regular 
fillister-head screw, thus each cap is used 
on its respective headstock. 

This method makes possible the best 
matching of the bosses and sides of the 
caps with the headstocks and has proved 


very satisfactory in the Landis factory. 























1,2 and 3. A Dritt Jic Usep in THE LANDIS GRINDER SHOP 
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Letters from Practical Men 

















Milling Machine Work on the 
Automatic Screw Machine 








The sketches show how some jobs can 
be transferred advantageously from the 
milling machine to the automatic screw 
machine, 

In Fig. 1 is shown a milling-machine 
job which formerly was made in four 
operations: Cutoff, mill slot, mill clear- 








ance and cut first corner, mill cut in 





Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 














second corner. When assembled, these 
blocks slide back and forth on a square 
shaft. It was decided to change the 
square shaft to a round one, and the 
slot now being half round, I suggested 
that the piece be made on the automatic 


screw machine. 


Two Bars SIMULTANEOUSLY 


When I first set up the job, I intended 
to make the piece from one-half inch 
square stock, drill the hole and form the 
clearance slots, the piece to be sawed in 
half on the milling machine; but as I 
found that we had no half-inch square 
stock on kand, we stocked the machine 
with two bars of '4x!.-in. stock, hardly 
expecting it to feed properly. We were 
agreeably surprised to find that the ma- 
fed double bars satisfactorily; in 
fact, well as single ones. We had, 
therefore, doubled the production by 
making two pieces at one time, besides 
accomplishing a large saving in finishing 
the piece in one operation. 

Fig. 2 shows the piece as made on the 
automatic screw machine. The slot at A 
was on a circle, but this did not 
matter, as it was a clearance cut. Fig. 
how the job was up, the 
groove being formed by the cutoff tool 
B. The piece is drilled back in the chuck 
to prevent the two bars from springing 
apart. 
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as 


now 


3 shows set 


THE 


Following is the order of operations: 


OPERATIONS 


$21 re 


minute forward 


Cutoff 
O.0015 ] 
Revolve turret 4 time 

Center 0.135" at 0.0056 feed 
4 rr 7 


olutions 


ey 
t 0.0048 feed 
¢ 


two pieces 
RATE OF PRODUCTION 

This layout gives us two pieces in 50 
seconds, or a gross production of 1440 in 
The maximum surface speed 
of the stock is 90 feet per minute, and 
the maximum surface speed while drill- 
ing is 61 feet per minute. 


ten hours. 


OlUTLONS per 





Just here I would like to say that I 
think that the above is a good example 
of expense saved, and many such cases 


14 Drill 




















[Gross Drill 





THE SCREW-SLOTTING ATTACHMENT 


When the first order of operations for 
the piece shown in Fig. 4 was laid out, 
there were two things about Brown & 
Sharpe screw-machine work that were 
not considered. First, that the screw- 
slotting attachment would slot on one 
side of the piece as well as in the center, 
and second, that the screw-slotting arm 
described an arc of 90 degrees in opera- 
tion, which feature would allow the flat 
at C to be milled or sawed parallel to 
the end slots D, these end slots to be 
drilled instead of milled. 

The dotted line in Fig. 5 shows the 
path in which the slotting arm travels 
in carrying the piece (after it has been 
cut off) from the spindle to the slotting 
saw. E is the center of the slotting arm, 
and F the piece with the slot drilled in 
the end. 
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MILLING-MACHINE WORK ON THE AUTOMATIC SCREW MACHINE 


973 revolutions per 


nute backward Hundredths of Cam 


evolutions 3 


LOO 








would result, if the engineers when writ- 
ing up operations for a new product 
would consult more fully with the screw- 
machine foreman, the punch-press fore- 
man, etc., and get their opinion on the 
matter, for we have yet to see the man 





who is expert in all these lines. 


THE ORIGINAL METHOD 

The old order of operations was as 
follows: 1, screw machine, drill end 
hole and cutoff; 2, mill flat with mill- 
ing machine; 3, mill slot in one end; 
4, mill slot in other end. The present 
order of operations allows the piece to 
be made complete on the 00 Brown & 
Sharpe automatic in ten seconds. The 
material is 5/16 brass. 

In explanation of how the end slots 
are drilled, I refer the reader to Fig. 6. 
After we have drilled the hole with the 
cross-drilling attachment, the cutoff tool, 
0.062 inch thick, separates the work at G. 
This leaves a slot in the back end of 
the piece just made, shown by D, and a 
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slot in the front end of the next piece, 
shown by D’. 
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iginal for cutting the spiral] slot in the 
work shown in the drawing. 








ORDER OF 


OPERATIONS, 








Feed stock to stop 
(Revolve turret four times) 


Stop spindle and cross drill, 0.385 inch at 0.0037-inch 


feed 
Clearance 
Center 0.062 inch at 0.0037-inch feed 
Revolve turret 
Drill 0.260 inch at 0.0037-inch feed 
Revolve turret 
Cut off 0.176 inch at 0.002-inch feed 


Total number of revolutions for one piece 


| 2400 revolutions per 


minute forward Hundredths of Cam. 








32 revolutions 8 
128) (32) 
104 26 

32 8 

14 1 

30 7 

70 18 

30 7 

SS 22 
400 revolutions 100 





Maximum surface speed of stock, 196 feet per minute 
Maximum surface speed of drills, 78 feet per minute 
rime for one piece, 10 seconds, giving a gross product of 3600 pieces in ten hours 








TiME COMPARISON 


When this piece was made the old way, 
it required 7 seconds for screw-ma- 
chine work, and 11 seconds each for the 
three milling-machine cuts, averaging 40 
seconds for one piece, or giving a gross 
product of 900 in ten hours, 

Thus we have on this latter piece four 
times as great a production under new 
methods, not taking into consideration 
the time consumed in setting up the mill- 
ing machines. 


Cleveland, Ohio. S. H. BACON. 








Cutting a Spiral Groove in 
the Bench Lathe 








Some clever devices for cutting spirals 
have recently appeared in the AMERICAN 
MACHINIST. My attention has also been 
attracted to several other methods em- 
floyed by different workmen. As these 
methods varied in degree of simplicity, 
I was prompted to devise something or- 


All of the elements composing the 
combination seen here are regular except- 
ing the master and segment. For cutting 
the threads in the master an ordinary part- 
ing tool, the cutting end of which formed 
part of a 0.10-inch circle was used while 
the segment was bored and formed to a 
diameter somewhat larger than the bot- 
tom of the threads in the master. It 
was then sawed through the middle and 
shaped as shown, The upper end of its 
shank was slotted and the segment was 
sweated in. The shank was fitted to the 
T-rest (this being bolted directly to the 
bench-lathe bed), and was secured with 
the set screw shown. Although a spring 
could have been placed in the T-rest to 
support the segment, it was not neces- 
sary. Both master and segment were 
hardened in oil, and after placing in po- 
sition, the slight irregularities were 
lapped out, thus insuring smooth move- 
ment of the spindle, which was actuated 
by hand through the nurled knob shown. 

For convenience of illustration I have 
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shown the milling attachment swiveled, 
but the same result is obtained more con- 
veniently by swinging the slide rest and 
cutting from the top. This also does 
away with the necessity of having a swiv- 
eling milling attachment. In either case 
the setting angle can be approximately 
found as herewith illustrated. 
Elgin, Il. Gus. HAESSELER. 








Coolant or Lubricant 








Regarding the question of coolant or 
lubricant, ! would ask the following 
questions: How is a coolant useful on 
such slow work as ratchet drilling? Why 
won’t any oil do for this work, or why are 
some oils more useful than others? Why 
is graphite of any use ? 

With regard to the first question, I 
put forward the following incidents: I 
was ratcheting a %-inch hole in some 
steel, real tough stuff, and started off 
without any lubricant to the drill. The 
job did not progress as well as | thought 
it ought and so I poured some mineral 


lubricating oil on the drill point. This 
helped matters somewhat and the drill 
cut a little better and fed easier. I then 


oil, and the result was all 
Less pressure was 
took 
an 


tried linseed 
that could be desired. 
required for feeding and the drill 
less pulling round, and when it is 
“armstrong” motor providing the power 
this is important. 

Again, I was threading a screw with a 
die which did not have the proper clear- 
ance, so that the thread was partly cut 
and mostly squeezed to shape. Used at 
first with mineral oil, the thread was 
rough and cut almost to a knife edge. 
About half way through I changed to 
linseed oi] and the rest of the thread was 
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CUTTING A SPIRAL GROOVE ON THE BENCH LATHE 
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smooth and of full section, It was also 
noticeably easier work pulling the die 
round. 

Now, I admit that my experience is 
limited and not very precise, but it has 
convinced me that, in some cases, at 
least, the action of the fluid is that of a 
lubricant. I have tried graphite cycle- 
chain lubricant when drilling tough steel 
and found it made the work considerably 
easier. I happened to have a tube of this 
lubricant lying about, and remembering 
the article in the AMERICAN MACHINIST 
about graphite in thread cutting, I tried 
it quite as an experiment and found it 
answered admirably. 

It occurred to me that the main differ- 
ence of action is this: When the metal is 
cut by a tool which has plenty of cutting 
clearance and at such a speed as to be 
liable to overheat the tool, then a coolant 
is more necessary than a lubricant. When, 
on the other hand, the metal is cut by a 
tool without sufficient clearances, and 
when the cutting is slow, then a lubricant 
is required rather than a coolant to lu- 
bricate the passage of the chips and the 
work pas: the tool. 

I am using the word “clearance” in 
rather a loose way to denote clearance 
from the chip, i.e., top rake, as well as in 
the usual sense. 

Perhaps it may be as well to mention 
that linseed oil is unsuitable for general 
apart from its cost. It is because 
exposure to the air it oxidizes, 
thickens and _ finally becomes quite 
gummy. Still, for bolts or pipes which 
are likely to get rusty before use, the oil 
which would remain on them after 
threading, etc., would serve as a protec- 
tive coating and so would not be entirely 
a nuisance. 

London, Eng. 
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A Special Facing Tool 








The sketch shows an old device which 
may prove new to some of your readers. 
We use it for facing around holes for 
cap screws, where it is impossible to use 
a drill press or an upside-down facing 
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SPECIAL FACING TOOL 
tool. It has a square on both ends and a 


tap wrench fits it so it can be turned by 
hand. The spring keeps up the tension 
until a good face is secured. 

Pearl River, N. Y. JOHN RAmsay. 








An Efficient Expanding 
Eccentric Mandrel 








The attached blueprint is a drawing of 
an expanding eccentric mandrel used at 
the Clinton, lowa shops of the Chicago & 
Northwestern Railway. This mandrel will 


14" Spring Wire 
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take all standard eccentrics from 6%- to 
9-inch bore and 4'%2-, 434-, 5-, 54%4-, 5%- 
and 534-inch throw. The different throws 
are obtained by shifting plate B on plate 
C. The rib on plate B and grooves on 
plate C allow the placing of plate B in 
four different positions on C. 

The six 5<-inch holes in each plate are 
numbered for a certain throw and by 
bringing the two holes with the same 
marks together and placing the 5-inch 
bolt in these, the mandrel is set for that 
throw. The holes are placed in the plates 
so it is impossible to put two holes of 
different throw together. 

The mandrel is centered on the lathe 
faceplate by a special center which fits 
the 2-inch hole in plate B, and is held to 
faceplate and driver by two clamps which 
also hold it in place while the tail center 
is removed to place an eccentric on or off. 

Clamping the mandrel on the faceplate 
makes a very solid and steady drive and 
an advantage over old-style mandrels 
swung on centers, which would wear, 
causing the throw to become longer or 
shorter and the eccentric to run out side- 
ways. 

This mandrel was designed by Otto 
Godiskesen, who deserves credit for its 
success. 


Clinton, Ia. CHARLES MARKEL. 








The American Society for Testing Ma- 
terials has drawn up standard specifica- 
tions for various materials, which are now 
being voted on by its membership. 
These include standard specifications for 
Stavbolt Iron and for Yellow Pine Bridge 
and Trestle Timbers. It is also con- 
sidering a proposed Standard Method of 
Testing, which seems to have many de- 
sirable features. 
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Shop Organization Problems 











On page 1067 of the AMERICAN Ma- 
CHINIST there appeared an article en- 
titled “Shop Organization Problems,” 
embracing questions of shop organiza- 
tion, economy of operation, depreciation 
of equipment and other questions more 
or less of a financial character; all per- 
taining to machine shops and small man- 
ufactories, 

Some of the questions brought for- 
ward no doubt involve’ considerable 
thought and study before being definitely 
disposed of, and even then it is quite 
possible that local conditions will, to a 
certain extent at least, be the determin- 
ing factor. 

The financial questions, however, can 
and should be decided by the board of 
directors or the finance committee, if 
there is one, and they need not be in- 
fluenced in any way by the conditions 
in the shop. 

A great deal of friction and discord, 
always detrimental to the success of the 
business, follows the interference with 
the operating management by either of 
these bodies, neither of which, as a rule, 
know anything about the practical run- 
ning of a shop. The first general sub- 
ject taken up in the above mentioned ar- 
ticle is: 


INSPECTION DEPARTMENT 


It seems that the first question to be 
determined here is whether the quality 
of the work turned out of a machine 
shop using piece-work and premium sys- 
tems of payment is any better than that 
from a shop where regular daily wages 
are paid. If it is not any better, then 
there can hardly be any doubt as to the 
advisability of maintaining an efficient 
and thorough inspection department. 

While it is very probable that the 
aguantity of work done is greater than 
under the former systems, nevertheless, 
this fact in itself would tend to prove 
that the quality of the work would be 
inferior, especially if the quantity done 
under the piece-work system very great- 
ly exceeded that done under the old one 
of daily wages. 

It is not the purpose of this article to 
decry or criticize piece-work methods, 
for in the majority of cases they are far 
more equitable both to employer and em- 
ployee than any other. 

The great advantage is that the em- 
ployer pavs each man for just the work 
he does, or, in other words, just what 
the man is worth, it being understood, 
of course, that the rates fixed are just 
to both parties. It would hardly be fair, 





Letters from our readers 
showing how many men of 
many minds look upon 


various subjects opened up 
in previous numbers. 








however, to pay the same rate to two 
men, one of whom operates a new, up- 


todate, automatic machine, while the 
other struggles along with one only fit for 
the scrap pile. 

It is quite natural that a man, who is 
paid according to his output, is apt to 
rush the work along as fast as possible 
and put the responsibility as to qual- 
ity up to someone else, yet it will hardly 
follow that the elimination of the in- 
spector will in any way remedy this dif- 
ficulty. The responsibility will only be 
moved along a step and put up to the 
management, and no doubt the error or 
defect will be discovered about the time 
the article is to be shipped. 

Any feeling of antagonism between 
the workman and the inspector is usu- 
ally caused by one or the other going 
beyond his limit, as it were, and the 
moment this feeling becomes evident, 
one of them will try every way possible 
to get the best of the other and vice 
versa, 

No man likes a spy, therefore, if an 
inspector wishes to be treated right and 
have his work made easy for him, he 
should feel that he is a help to the work- 
man, rather than a hindrance and ob- 
stacle that must be gotten around at any 
cost. The moment anything wrong is 
noticed, he should promptly take the 
matter up with the proper person and 
not wait until the job is about finished 
before calling attention to it. 

On the other hand, should the opera- 
tor notice a defect in a casting, he should 
promptly call the attention of the in- 
spector to it before doing any machine 
work. An inspection department that is 
fair in its dealings and at the same time 
firm in its decisions, is no doubt a good 
thing for any shop, and if it is properly 
managed, the workmen will soon learn 
te respect it and know that all work must 
be done right. 


DEPRECIATION 


The -author of the article previously 
mentioned is no doubt correct to 9 certain 


Discussion of Previous Question | 





extent in his ideas regarding this subject 
of depreciation. 

There is one thing, however, he seems 
to have lost sight of, viz., improvements 
in design, material, etc., in the newer 
machines, which always tend te lower 
the value of the older ones, no matter in 
how good a condition the latter may be. 
The automobile business may, perhaps, 
be cited as a fair example cf this fact. 
No one will pay the same price for a 1909 
model as for a 1910, even though neither 
of them has been used. 


In making an inventory it is, there- 
fore, necessary that the appraiser be 
thoroughly familiar with the market 


price of latest designed machines, as well 
as with the value of the improvements 
on the newest, over the ones to be ap- 
praised. In this way, by making a com- 
parison between the two, it should not 
be so very difficult to arrive at an equit- 
able figure. When it is borne in mind 
that the market price of any article in- 
volves not only the actual cost of manu- 
facture plus profit, but also delivery, 
terms of payment, etc., it will readily be 
seen that there are really only two fac- 
tors to consider, namely, the market price 
of the new machine and the condition 
and age of the old one. 

It is, of course, quite possible, in fact 
probable, that some years the valuation 
will be greater than for the previous one, 
but this would be due only to better bus- 
iness conditions, when premiums are 
paid for quick deliveries. Should the 
appraised machinery be disposed of dur- 
ing such times, no doubt the prices set 
for each machine would easily be real- 
ized. 

THE SINKING FUND 

Any manufacturing concern, be it 
large or small, that creates, maintains 
and increases a surplus or sinking fund, 
rather than pay out all of its profits to 
stockholders in the form of dividends, 
will weather all storms of adversity with 
little difficulty. As the fund increases, 
the value of the stock will increase, as 
will also the respect of the banks with 
which it does business. It will also help 
out in taking care of an unusually large 
job that requires more ready cash than 
perhaps is available, thus making it un- 
necessary to go to the banks for accom- 
modations. It will also be of service In 
taking advantage of some unexpected of- 
fer of discounts for cash on bills pay- 
able. In fact, a fund of this kind is of 
such value that wherever possible it 
should exist, even in the smallest shop 
owned by a single individual. 

Of course, it must not be understood 
that the fund is for promiscuous use, as 
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with regular working capital, or very 
likely it would soon be all gone. * When- 
ever any amount is withdrawn from it, 
proper account should be kept and the 
amount taken out, with interest at the 
current rate, should be returned at the 
first opportunity. In other words, let the 
sinking fund be the banker. Some con- 
cerns have found it highly profitable to 
invest a part of the surplus earnings in 
high-class bonds which would be easily 
negotiable in time of need. 


ASSESSMENTS 


There is a great difference between 
having a sinking fund and making an 
assessment on the stockholders for the 
purpose of renewing the plant. In the 
former case the money is already at 
hand, while in the latter it is sometimes 
well nigh impossible to get the stock- 
holders to pay up. They will hem and 
haw and say that the renewals are not 
needed, and that the old machines are 
plenty good enough, and even use as an 
argument the large dividends they have 
been enjoying on their stock, not realiz- 
ing that these dividends will soon 
dwindle away to nothing if the plant is 
not kept up. One so often hears the 
cry of lack of funds for repairs and re- 
newals on the part of the management, 
that if by any possible means the stock- 
holders can be induced to create a sur- 
plus fund and add to it periodically, it 
should be done. It not only helps the 
management to take advantage of every 
opportunity for larger profits, but it also 
creates confidence. 


Pittsburg, Penn. EDWARD BROWN. 








Electric Hoist Gearing 


Efficiency 











Relative to S. H. Libbey’s article about 
the efficiencies of electric-hoist gearing, 
beg to submit that the reasoning in lower 
part of column 1, of page 953 is open to 
argument. 

Mr. Libbey says that the observed 
average efficiency of the whole gearing 
mechanism, from pinion to load, for a 
single-thread worm, is 45 per cent. 

He further quotes F. A. Halsey as 
Stating that the worm drive alone for 
the thread angle and pitch-line speed in 
question is 82.5 per cent. 

Under these conditions the writer will 
assert that the efficiency of the drive, 
cther than worm drive, is 


45 X 100 a iia 
— 82 . =—— 55§ per cen “ 
not 82.5 45 37.5, as stated by S. 
H. Libbey. 
Similarly, for double-thread worm 
52 X 100 
—— = 57.7 per cout.; 
90 


38, as stated. 
This calculation being based upon 


nat 90 52 
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fundamental mechanical principles, it is 
hardly necessary to occupy space prov- 
ing it. I shall here only hint that, mathe- 
matically speaking, efficiencies are quo- 
tients, while effect losses, figured in 
horsepowers, are items which, for a giv- 
en transmission, are to be added to ob- 
tain the total loss. 
OLAV HELLELAND. 
Grass Valley, Cal. 








Area of a Segment 








A problem which necessitated the find- 
ing of the depth of water to give a cer- 
tain volume in a partly filled, horizontal 
tank, caused me to try for an easy way to 
determine the hight of a segment of 2 
circle having a certain desired area, when 
the diameter of the circle is known. 
This attempt very quickly resulted in a 
collection of sines, cosines and other 
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INTERPOLATING BY MEANS OF A CURVE 





things too complicated for comfort, so I 
looked for some other way to solve this 
problem. 

One way to do this is to resort to the 
ever-handy engineers pocket-book, al- 
most all of which contain tables for the 
finding of segment areas, when the diam- 
eter and rise are known. Of course, this 
is not solving the problem directly, be- 
cause it requires a book or table, but I 
am safe in assuming that few people are 
sufficiently acquainted with the tables of 
sines and cosines to get them from mem- 
ory, so that the use of the book should be 
excusable. 

On page 116, of Kent’s Mechanical En- 
gineers Pocket-Book is a table of areas of 
circle segments. This table gives values 
of versed sines and the area of the seg- 
ment corresponding to this function, in a 
circle having a‘diameter of unity. The 
instructions for using this table are given 
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as follows: “Divide rise, or hight of seg- 
ment, by diameter, to obtain versed sinc. 
Multiply area in table corresponding to 
this versed sine by the square of the 
diameter.” The result of this operation 
will give the area of the segment desired. 

The problem is, of course, the reverse 
of the above, but this is very easy to 
work. The tank in the problem was 10 
feet in diameter by 28 feet long, and we 
wished to know how deep the water 
should be to give a volume of 4160 gal- 
lons. Then, the segment area on the 
head must be 

4160 

7-48 X 28 
square feet. Consulting the directions 
for the table mentioned, it will be ob- 
served that dividing this area by the 
square of the diameter should give an 
area corresponding to some versed sine in 
the table. The diameter is 10 feet, so 
dividing by 100 we have 0.1986 square 
feet. Now, entering the table, we find an 
area 0.19817 corresponding to a versed 
sine 0.300, and also an area 0.19908 cor- 
responding to a versed sine 0.301. The 
value, therefore, which we desire, is be- 
tween these two and may be obtained by 
interpolation, giving a versed sine 0.3005. 

This versed sine should be the hight, or 
rise, of the segment divided by the diam- 
eter; therefore multiplying by the diam- 
eter, 10, we have the hight, or rise of the 
segment, 3.005 feet, which is the answer 
desired, or the depth of the water in the 
tank to contain 4160 gallons. 

Should anyone object to using the table. 
and desire to work it out mathematicallv 
there is another method. This process is 
to guess at a probable hight, figure the 
area, and then guess again, getting a new 
area. A very few attempts would give 
enough figures to plot a curve between 
hight and area of segment, and if this is 
drawn to a sufficiently large scale, it is 
extremely easy to read. 

This process is illustrated in the accom- 
panying line cut and the small table in 
this cut shows four points on this curve 
which could be figured by the regular 
formula for segment area. These points 
were then plotted and the line, which is 
practically straight, was drawn as shown. 
The original scale of this drawing was 
very much larger, so that it was possible 
to read to four significant figures very 
easily. The result obtained for the hight 
of segment required to give an area of 
19.86 square feet in a 10-foot circle was 
shown by this curve to be 3.004 feet, 
which is sufficiently accurate for all prac- 
tical purposes. 

As the curve of variation between H 
and A is so very nearly straight, ordinary 
interpolation would have been easier than 
plotting the curve in this case, but the 
principle will work just as well should the 
line have a much greater curvature, and 
may, therefore, be applied :o many use- 
ful purposes. 

New York. 


19.86 








R. S. BAYARD. 
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A Proposed Tooth Gearing Standard’ 


The subject of gearing Is one which 
has received a considerable amount of 
attention in recent years. Numerous ar- 
ticles have appeared in the technical 
papers and suggestions have been made 
on different methods of cutting wheels, 
and on various modifications for propor- 
tions of teeth. The views expressed have 
not so far resulted in any marked uni- 
formity of opinion, and it is with the 
hope of opening such discussion that will 
lead to more uniformity that this paper 
has been written. The cycloidal shape 
has not been considered, the involute 
being in most general use. 


MopERN NECESSITY FOR ACCURACY 


The following remarks are intended 
to apply more particularly to gears of 
comparatively fine pitches (from say the 
smallest up to 4DP or 3DP), for, al- 
though they may be capable of wider ap- 
plication, it seems to the author that the 
advent of the automobile, and to some 
extent of the steam turbine, has created 
the necessity for the finer pitches being 
cut with greater accuracy than was con- 
sidered either possible or necessary up 
till 12 or 15 years ago. The automobile 
manufacturer has steadily raised his 
standard of quietness since the tirst 
gears were fitted to, the author believes, 
a Panhard car in about 1895 or 1896, un- 
til the present time; and during the last 
two years the advent of the piston-valve 
engine has necessitated all other parts 
being made practically noiseless, With 
the steam turbine also there has arisen 
a demand for smooth-running, high- 
speed gearing to drive pumps, tachome- 





By J. D. Stevent 
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them could hardly be improved upon. In 
considering the merits of these machines, 
however, one is inclined to ask why so 
many of them should cut forms of teeth 
more or less different from each other. 
On the whole, the differences are slight, 





Fig. 3. Generated Tooth in mesh 
with Single Cutter Tooth. 
(Brown and Sharpe.) 














Fig. 1. Tooth 14% A.O.P. 
as produced by Generating Process. 
(Brown and Sharpe. ) 


ters, etc., and now that attention is being 
give. to the question of using gearing 
on turbines to reduce the speed for ship 
propulsion, there is likely to be an in- 
creased demand for accurate wheels in 
the near future. 


GEAR-CUTTING M,CHINERY 


A vast amount of ingenuity has been 
expended in the design of machines to 
produce gearing of the accuracy required, 
and the work turned out from many of 





Fig. 2. Tooth produced 
by Rotary Cutter. 
( Brown and Sharpe.) American Machinist 


but they are often sufficient to prevent 
smooth rolling between the gears. It may 
be of interest to consider briefly a few 
of the principal makes of gear-cutting 
machines, particularly with regard to this 
variation in tooth shape produced by 
them, and their ability or otherwise to 
produce teeth of the same shape. 


BEveL GEARS 


For cutting bevel gearing there is little 
doubt that the generating machine has 


largely superseded the type working with 
a former. 


MACHINES WITH FORMERS 


These machines produce not a true 
form of tooth, but one which is adjusted 
to do away with undercut, like that pro- 
duced by a Brown & Sharpe rotary cut- 
ter. The formers are to some extent a 
source of trouble, as slight differences 
in their shape will cause difficulty when 
different numbers of teeth have to roll 
with each other. The advantages of these 
machines are that they are very stiff in 
construction and therefore speedy, and 
that a strong form of tooth is produced, 
which rolls in many cases quite satisfac- 
torily enough, particularly for differential 
pinions, which do not run continuously, 
or at a high speed. The first cost, too, 
is generally less than that of a generating 
machine. 


BEVEL-GENERATING MACHINES 
The best known at present are the Bil- 





Fig. +. Teeth as in Fig. 3 
but in different position. 
‘ m Machinist 


gram bevel-planing machine and the 
Gleason generating-bevel planer. These 
machines are capable of cutting all gears 
within their capacity with true forms of 
teeth, so that they will roll satisfactorily 
with each other. Increased angle of 
pressure can be produced and propor- 
tions of teeth (depth, etc.) altered at will 
on either make of machine. From the 
purely machine-shop point of view the 
first cost is high and they require skilled 
attention to keep them in thorough order, 
so that a simpler type of tool might be 
more suitable where such skilled atten- 
tion was not available. The gears from 
these two machines can be made inter- 
changeable with very little trouble, and 
a high degree of accuracy can be at- 
tained. 


Spur GEARS 


For cutting spur gears, there are three 
principal methods, namely, by rotary cut- 
ters, generating, planing and hobbing. 
For the first method the: Brown & Sharpe 
machine is probably the best known. and 
with cutters accurately made, exceeding- 
ly satisfactory gears are produced. How- 
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ever, all gears having below 30 teeth, if 
made to the Brown & Sharpe figures, are 
undercut below the pitch line to provide 
for clearance of the engaging teeth, as 
will be seen in the diagrams later on, and 
as undercut cannot be produced with a 
rotary cutter, an amount of adjustment 
is required in the shape, which affects 
the teeth rolling with those produced by 
other methods. If the standard tooth 
shape can be so altered as to allow of 
a reasonably small number of teeth be- 
ing cut without alteration to the true 
form either above or below the pitch line, 
there is no reason why the single-cutter 








Stub Tooth 1442 A.O.P. 


in mesh with rack. 
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Fig. 5. 


method should not continue to hold its 
own with any others for some time to 
come. 


SPUR-GENERATING MACHINES . 


Among generating machines the Fel- 


lows gear-shaper and the Reinecker 
spur-gear planing machine are _ well 
known. The Fellows forms the teeth 


with a cutter which corresponds to a 
pinion of the same pitch as the gear be- 
ing cut. A very satisfactory tooth is so 
produced, but with the standard form of 
cutter metal is removed below the pitch 
line and the tops of the teeth are left 
practically square, so that they do not 
roll satisfactorily with those cut by the 
Brown & Sharpe methods, An advantage 
in this machine is that gears can be cut 
close to a solid flange, sufficient clear- 
ance only being necessary to allow cut- 
tings to get away from under the tool. 

The same reasons as the above prevent 
teeth cut on a Reinecker planer from 
rolling with those cut on a Brown & 
Sharpe machine. The Reinecker is, how- 
ever, a very ingenious machine, planing 
the teeth with a flat-sided cutter exactly 
as a bevel planer does, and the angie 
of pressure can be varied in particular 
cases. 


HosBING MACHINE 


The hobbing process, which is, of 
course, really a generating one, has of 
late years come much into favor and with 
well made hobs very satisfactory work 
can be done, at least as rapidly as on a 
Brown & Sharpe machine. In a paper 


read before this institution by Thomas 
Humpage, at the meeting in July, 1908, 
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some of the advantages and disadvan- 
tages of this method are stated. The 
principal advantages claimed are speed 
and greater accuracy; and the disadvan- 
tages, the production of flats on the gear 
teeth due to the spacing of teeth in the 
hob, and a tendency to leave their points 
too thick. The first objection causes 
trouble in certain cases, but the last ob- 
jection is hardly a real one, as it can be 
overcome by slightly modifying the 
shape of the hob tooth. 

The principal difficulty from the ma- 
chinist’s point of view is that unless he 
can produce gears from a hobbing ma- 








Fig. 6. Full-depth 20°A.0.P. 


Tooth in mesh with rack. 


chine to roll with others, its use is at 
once limited. It is fairly easy to make 
a hob which will cut teeth of a Brown 
& Sharpe shape, but these will not then 
roll with those cut by generating meth- 
ods, so that a double or even larger stock 
of hobs would have to be kept to meet 
all cases. This alone is a serious item 
of expense in days when most tools are 
made of high-speed steel, costing any- 
thing over 1s, 6d. (37 cents) per pound. 


WORM-GEARING MACHINES 


Worm gears are usually made by cut- 
ting the worm on a lathe or special thread- 
milling machine, and the wheel by feed- 
ing a taper hob past its diameter at the 
proper working centers. In some cases 
a straight hob is used which is fed into 
instead of past the wheel. In neither 
case is the shape of tooth affected by the 
machine used, so that the importance of 
the merits of different machines from this 
point of view does not arise. 


ADVANTAGE TO MACHINE SHOP OF UNI- 
FORM TOOTH 


It is evident from a brief consideration 
of a few typical gear-cutting machines, 
that any change in tooth proportions 
which would enable any of them to be 
used with equally successful results, 
would be welcomed in many machine 
shops. At present it is often the case 
that two or three machines can stand 
idle, while the heap of blanks grows larger 
instead of smaller round others which 
have produced the first few gears and 
must cut the remainder for the sake of 
interchangeability. Before advocating a 
change in the standard form of tooth, 
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however, it is necessary to consider it 
carefully as affecting (1) the supporting 
and housing of the gears, (2) the 
strength of the teeth, and (3) the amount 
of contact surface and any other propor- 
tions which go to make a smooth-running 
wheel. Unless we can satisfy the user 
of the need for change, the machinist’s 
troubles are unlikely to influence opinion 
as to the best form. In speaking of 
users, it may be interesting to note here 
that of six leading automobile firms 
who were asked their opinion on the 
standard tooth, two believed a change 
necessary, two gave a qualified reply to 








Fig. 7. Stub 20°A.O.P. Tooth 


in mesh with rack. 
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the effect that they sometimes departed 
from Brown & Sharpe shape, and that 
they always thought there should be more 
cutters to a set, and two others were sat- 
isfied with the present state of affairs. 

As it is obvious that we must do away 
with undercut in our tooth if we are to 
cut gears at all with a single milling cut- 
ter, and get the full strength where it 
is required, namely the root, an increased 
angle of pressure seems to be the first 
alteration desirable. But increased angle 
of pressure increases the load on the 
bearings, which, carried to an extreme, 
would be a substantial reason for remain- 
ing as at present. If, however, an in- 
crease from 14% degrees to say 20 de- 
grees or at most 22" degrees will satisfy 
the conditions, there are few cases where 
bearings could not be made to safely take 
a load greater by 5 per cent. or 6 per 
cent. than before. 

Again, if the first alteration is to in- 
crease the pressure angle, we at once in- 
crease the strength of tooth by broaden- 
ing it at the base, so that there can be 
no objection on this score. If, then, as 
they appear to the author, these are the 
two slightly extraneous points likely to 
arise in considering the effect of a new 
shape, they are not difficult to dispose of, 
and there is no reason why the matter 
cannot be considered solely with a view 
to arriving at the best shape for general 
purposes. 


MopDELsS OF TEETH 


In order that the subject of tooth di- 
mensions and proportions might be ex- 
amined, there has been recently made at 
the author’s works a number of card- 
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board models with teeth carefully laid 
out full size. A table is used having a 
straight-edge fixed to one side, and against 
this is laid a cardboard rack. A segment 
of a pinion of twelve teeth is fixed on a 
center at the proper working distance, 
and a sheet of glass laid over the whole. 
By moving the rack along the straight- 
edge the points of engagement of the 
teeth can be most satisfactorily observed. 
The rolling of the segments with each 
other is arranged by fixing them on pins 
at the proper centers. They can then be 
moved round under a glass plate and 
their contact, etc., in different positions, 
noted. 

The diagrams, Figs. 1 to 8, inclusive, 
are produced from photographs of such 
models. In all the diagrams the principal 
parts of the teeth are lettered thus: (A) 
addendum points; (P) pitch line; (B) 
base line; (D) working depth; (D') 
whole depth. 

Table 1 shows particulars of the mod- 
els which were used. The large pitch 
was adopted so that the differences in 
the various forms could be more clearly 
seen. 























14} 144 20 20 
legrees.\degrees. degrees. degrees. 
Ordi- Ordi- 
nary. | Stub. | nary. Stub. 
Number of teeth| 
in pinion 12 12 12 12 
Circular pitch 12. 166112. 1661/12. 1661 12. 1661 
Diametral pitch’ 0.2582 0.2582 0.2582) 0.2528 
Pitch diameter. 46.471 46.471 46.471 }46.471 
Outside diame- 
re 54.216 52.553 54.216 52.553 
Base-circle 
diameter . . 44.988 44.988 43.668 43.668 
Working-depth 
diameter 38.726 40.389 38.726 40.389 
Whole-depth 
diameter... ./37.509 (39.172 37.509 |39.172 
Standard thick-| | | 
ness. . } | 6.083 | 
Chordal _ thick- } 
ae 6.066 
Addendum . 3.872 | 3.041 | 3.872 | 3.041 
Dedendum.... 4.481 3.650 4.481 | 3.650 
Depth oes 8.353 6.691 8.353 | 6.691 
| 
TABLE 1. DETAILS OF GEAR TEETH. 





Brown & SHARPE TOOTH 


Fig. 1 shows a 14'4-degree angle rack 
and engaging with it a 12-tooth pinion 
laid out correct to figures, and with no 
correction for undercut. This is, of 
course, the tooth which would be gener- 
ated by a hob or by other form of gen- 
erating machine if the tool was not al- 
tered to prevent the base of the tooth 
being so weakened. From this diagram 
the amount of undercut necessary in a 
12-tooth pinion to enable it to clear the 
points of the rack teeth is clearly evident, 
and the sudden change in form of tooth 
just below the pitch line is somewhat 
startling to anyone who has not so far 
had the necessity or inclination to con- 
sider the subject. 

The rack tooth immediately to the left 
of the center line is seen with its point 
just meeting the pinion below the pitch 
line, and shows why the clearance is re- 
quired. 
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In motor-car back axles, where it is 
quite common to have 14 or even 12 teeth 
in the bevel driving-pinion, this weaken- 
ing of the base of the tooth is of increas- 
ing consequence, as the tendency in- 
creases to have a higher horsepower 
than the nominal. If the gears are cut 
on a generating machine the tooth can 
only be strengthened by adopting a great- 
er angle of pressure. 











From Fig. 1. 














From Fig. 6. 


Fic. 8. ENLARGED 


Fig. 2 shows the standard Brown & 
Sharpe tooth as it would be produced by 
a single circular cutter. Here the flanks 
of the teeth are radial and give greater 
strength at the base. The amount of 
rounding off on the rack tooth is seen 
in this diagram, this being required, of 
course, to clear the part of the pinion 
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tooth below the pitch line. With a pinion 
as shown, it is obviously necessary to 
round off the points, not only of rack 
teeth but of the teeth of gears containing 
any larger number of teeth than the 
pinion has when they are required to run 
with it. The amount of this rounding is, 
as stated in Brown & Sharpe’s own 
treatise on gearing, to be determined 
more by experiment than by rule. It in- 
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From Fig. 2. 
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From Fig. 5. 4™ 
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From Fig. 7. 


Views OF TEETH 


troduces an uncertain quantity into the 
work of laying out gages, and certainly 
removes, coupled with the radial flanks, 
a great part of the proper form of the 
tooth. 

Fig. 3 shows an attempt to run a gener- 
ated gear with a Brown & Sharpe 
standard. It can at once be seen that 
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the point of the generated tooth on the 
right-hand pinion is overlapping the other 
and would have to be _ considerably 
rounded, in. an actual gear, before it 
could be made to run. 

Fig. 4 shows the same two gears in a 
different position with relation to each 
other. The points of the outer teeth on 
the Brown & Sharpe pinion are some 
distance away from the flanks of the 
generated gear, so that the load is all 
on the one tooth. 

In Fig. 5 is shown a form of short 
or “stub” tooth engaging with a straight- 
sided rack, the angle of pressure being 
14'4 degrees; while this appears to be, 
and to some extent is, stronger than the 
Brown & Sharpe tooth of standard 
depth, there is still undercut, and this 
will be required in “stub” teeth in any 
proportions so long as the 14'%-degree 
pressure angle is retained. 


INCREASED ANGLE OF PRESSURE 


Having seen the limitations of the tooth 
with 14'4-degree pressure angle, it is 
worth considering whether an increased 
angle will result in a better form for uni- 
versal adoption. While, as already 
pointed out, a slight increase in bearing 
pressure cannot be a very serious objec- 
tion in most cases, there is no object in 
increasing the angle, and consequently 
pressure, more than necessary. 

In Fig. 6 is shown a tooth of standard 
depth, but with an angle of pressure of 
20 degrees. It will be noted that the 
undercut is very slight, so that it would 
disappear in a gear of a few more teeth 
than the pinion shown. 

We can now increase the angle by a 
few degrees, or endeavor to dispose of 
the remainder of the undercut by other 
means. Having reached the required re- 
sult so nearly by an increase of only 5% 
degrees angle, and consequently an in- 
crease of about 5 per cent. load on the 
bearings, it may be better to leave this 
proportion as it is; or, on the other hand, 
it may be better to still increase the angle, 
and leave the other proportions alone. 
The author is inclined to favor the former 
alternative. 

In a paper read by Wilfred Lewis be- 
fore the Engineers’ Club, Philadelphia, 
in 1900, an increase of pressure angle to 
20 degrees or even 22'% degrees is advo- 
cated, but the depth remains unaltered. 
In a pamphlet published by the Fellows 
Gear Shaper Company in 1907, a 20-de- 
gree is advocated, with a short or stub 
form of tooth. Here we have a difference of 
Opinion in two quarters where consider- 
ation has been given to the subject, and 
so long as such differences exist it is 
difficult for the ordinary user of gearing, 
with probably but a slight interest in such 
questions, to decide on the best form for 
his work. 

It is well to 


remember that in teeth 
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such as the Brown & Sharpe 14'%4-de- 
gree angle the larger the number of teeth 
running together the less is the contact, 
owing to the rounding of the tops, and 
whereas when a tooth is used of such 
proportions that the correct shape re- 
quires no alteration, there is no decrease 
in contact with larger numbers of 
teeth. 

In the teeth under cons&leration those 
with 14'%4-degree pressure angle would 
have rather more contact than the 20- 
degree stub form, were it not that the 
undercut extends above the base line, and 
so interferes with the contact. As at 
about 25 teeth the proper working curve 
will not be interrupted in this way, its 
length with 14'%-degree angle, and 
ordinary depth, is 0.175 inch greater than 
with 20 degrees and stub depth. In small 
numbers of teeth the stub contact is actu- 
ally the greater, and in all numbers of 
teeth the proportions of working curve 
to total is much greater. 

Fig. 7 shows a pinion with such teeth 
in mesh with a rack. This tooth is advo- 
cated by the Fellows Gear Shaper Com- 
pany, but its method of fixing the depth 
seems unnecessarily complicated. It 
advocates having a 4-pitch tooth with 5 P 
depth, and 5 P with 7 P depth, a 6 P 
with 8 P depth, and so on, the depth 
in every case but the 4-pitch being that 
of a pitch No. 2 finer. 

As module and various odd pitches 
have to be dealt with, a more general 
method of fixing this dimension would 
be, in the author’s opinion, an advantage, 
and to take one-quarter of the circular 
pitch as the addendum in each case is a 
much simpler thing to remember. The 
difference is not much between this and 
the Fellows depth. 

The following figures show what the 
difference is on a 6-P gear: 


Fellows. Author. 

6/8P.. cP /4. 
rr eT ree 0.125 0.1309 
ECCT PETE ee 0.1562 0.1570 
CO) Se ear 0.2812 0.2880 
WN 6 4 «4468: beers 0.2617 0.2618 
or a difference of 0.0068 in the whole 


depth. 
Worm GEARING 


While no investigation can be com- 
plete which ignores this important form 
of gearing, the author feels that it is 
quite impossible to deal with it in the 
scope of a short paper. So many worm 
gears are now being used in automobile 
work, and so much difference of opinion 
exists as to efficiency, angles of pressure, 
globoid and straight worms and other 
points, that it is to be hoped the latest 
practice may be the subject of a paper 
by someone fully able to deal with it, 
at an early date. 


CONCLUSION 


The author is well aware that this 


paper contains nothing very new on the 
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proportions of gear teeth, but, as stated 
in the beginning, his object has been to 
bring the subject before the members, 
so that if possible some uniformity of 
opinion may eventually result. Such uni- 
formity would undoubtedly be most wel- 
come to everyone who has either to cut or 
use gearing to any extent. 


He also feels, as stated in the early 
part of this paper, that conditions have 
so radically changed during the last few 
years, there is every reason to consider 
the question now with an open mind, and 
in the fullest possible manner. If a new 
form of tooth is desirable, it is his opinion 
that the stub form with 20-degree angle 
of pressure would be a change in the 
right direction, because: 

a. It can be used right down to 12 
teeth in its true form, and cut on either 
a single cutter or generating machine. 

b. It is altogether a stronger form than 
that most commonly used at present. 

c. A very large proportion of its face 
does useful work. 

d. The possible objections on the score 
of less contact and greater bearing pres- 
sure are so slight as to be nearly negli- 
gible. 





—— 
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He Could Break Lathes but 
Not News 


By M. H. WEsTBROOK 














I had a newly arrived Scotchman work- 
ing for me on a large triple-geared 
lathe. 

He came to me, locking very solemn, the 
other day, saying, “There’s a tooth broken 
out of the large gear in my lathe.” 

“Well! take this order to the repairman 
and have him insert a tooth. In the mean- 
time you go and run lathe No. 8.” 

“But there are also six teeth out of the 
pinion.” 

This being more serious, I asked how 
it occurred. He did not know but thought 
something must have fallen in the 
gears. 

“Well!” said I, “better make a good 
job of it. Here is an order for a new pin- 
ion. Now look after this job yourself and 
get it rushed through as I must have the 
lathe by Thursday.” This was Tuesday. 

“But the extension arms which hold up 
the back-gear spindle are both broken,” 
said he. 

And upon investigating I found both 
bearing arms broken off close to the head- 
stock. And it took a patternmaker and 
two machinists six days’ hard labor to 
get it repaired. 

There is no moral that I can see in 
this. But looking at the occurrence from 
a distance, it seems funny the way he 
broke the news to me. 
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Editorial] 








Perpetual Motion Again 








We are in receipt of a pamphlet put 
out by the Indiana Power Company, of 
Indianapolis, Ind., explaining the opera- 
tion of the hydrodynamo, which is an un- 
disguised perpetual motion, and soliciting 
subcriptions to the stock of the company. 

This case differs from most others of 
its kind in that the pamphlet gives en- 
gravings of the machine and what pur- 
ports to be an explanation and analysis 
of its action, the tone and temper of 
which are entirely honest. We are, there- 
fore, constrained to believe that the pro- 
moters of the enterprise are self-deceived 
into the belief that the machine is based 
upon sound principles, and the more so be- 
cause the explanation of the action of the 
machine is sufficiently clear to enable 
anyone versed in the elementary princi- 
ples of mechanics to detect the point 
where their reasoning fails and to show 
why the machine cannot work. 

As a matter of fact the machine is 
mechanically worse than most others of 
its kind, because it is not even in theo- 
retical equilibrium, but, supposing it to 
be frictionless, it would require a con- 
stant application of power to keep it in 
notion. 

While the explanation of the mechan- 
ical action of the machine is reasonably 
clear, of sections of the pamphlet on 
“The Principia of Energy,” “Examples of 
Physical Phenomena” and “Technical 
Announcement Engineering Office of In- 
diana Power Company” so much cannot 
be said. These abound in the fog which 
normally surrounds explanations of per- 
petual-motion machines and leads one 
to wonder what possible state of mind 
the author could be in to write or to 
believe that any reader could understand 
them. 

Following are a few gems from the 
section on “The Principia of Energy”: 

“Transmuted energy is attracted to and 
manifested through natural transmuting 
media suitable to the characteristic dyna- 
mics of the force in which it is mani- 
fested. 

“Any force transmitted through a nat- 
ural medium may be either conveyed 
therefrom in its original form of energy 
upon leaving such medium, or may be 
transmuted upon entering the medium to 
the cognate or paired anti-force, and re- 








transmuted to the original force upon 
leaving such medium. 

“Energy brought in the form of any 
natural force into an artificial translat- 
ing medium is partially carried through 
same in its original form and partially 
disseminated by by-production in other 
transmuted forms of energy. 

“Therefore, dissemination, or so called 
waste, of energy may only take place 
through artificial translating, and not 
through natural transmuting media.” 

One of the pities of the enterprise is 
that the machine is now being construct- 
ed in the shops of the Winona Technical 
Institute. That students in a trade school 
should be given a perpetual-motion ma- 
chine to make and thereby be encouraged 
to believe the making of such a machine 
to be a worthy and serious enterprise is 
a reflection upon those responsible for 
the taking of the work, which needs no 
comment. 








The Wright Patents 








There is a movement on foot, promul- 
gated or perpetrated by one of the popu- 
lar magazines for the “patriotic” purpose 
of having Congress purchase the Wright 
brothers’ patents for any sum possible not 
exceeding one million dollars, and pre- 
sent them to the people of the United 
States and to the world. 

This is based on the assumption that 
the Wright patents cover the basic princi- 
ples which make aviation possible, and 
that without their use the development 
of our new accomplishments and indus- 
tries must cease. 

We hardly that the Wright 
brothers will be particularly pleased at 
such a proceeding, which seems to make 
them the recipient of the nation’s bounty 
in place of a fairly earned return for 
their labors through the practical devel- 


believe 


opment of a legitimate business. The de- 
cision of the court will decide on how 
much the Wright patents really cover, 


and if it be found that such patents as 
are sustained are not necessary for avi- 
ation, the proposed purchase would be 
more in the nature of a gift than a justly 
earned remuneration. If, on the other 
hand, the patents are fully sustained, 
we have every reason to believe that the 
Wright brothers are broad enough to ac- 
cept reasonable royalties which would not 
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in any way hinder the development of 
the industry. 

The United States Government had an 
opportunity of buying the Wright patents 
several years ago, and for a mvch less 
sum than one million dollars; but as it 
neglected the opportunity, we do not be- 
lieve that it will be seriously considered 
again. Nor do we believe such a pre- 
cedent is entirely without danger, and the 
whole proposition seems to be better de- 
signed to secure publicity for the maga- 
zine in question than to seriously aid the 
development of aviation. 








Delayed Deliveries of Acces- 
sories 








The results of delayed deliveries of 
machine tools and other products are 
more far-reaching than we sometimes 
imagine, and are among the penalties we 
pay for boom times. It is bad enough 
when you are unable to deliver a machine 
as expected and promised, owing to some 
unexpected delay in your own shop, but 
when you finish the machine as agreed 
and have the delivery hung up several 
months because the motor is not forth- 
coming, you are dangerously near the 
elastic limit of patience. 

Nor is this all, for if your customer 
cancels his order, as he has a perfect 
right to do when your contract is not 
fulfilled, it may be disastrous to you in 
the case of a special machine, and 
through no fault of your own. 

There is room for some practical dip- 
lomacy along this line, so that while a 
man is held strictly accountable for his 
own delays, he is not liable to lose 
through the delays of others over whom 
he has no control. No machine buildei 
wants to refuse to supply a motor be- 
cause of the fitting or mounting which 
makes it a part of his machine, and most 
customers prefer to make one contract 
instead of two. For this reason they 
look at it as one job and do not take into 
account the delay of any part as separate 
from the whole, knowing that in too many 
cases it has been used as an excuse to 
cover their own delays. 

What is wanted is a form of contract 
which will put the responsibility for de- 
lay where it belongs and not compel an 


innocent builder to suffer for the de- 
lay of others. Penalties help in some 
cases, but it often happens that the 


builder of part specified by the customer 
will not take an order in that way. 
While it is easy to say that the builder 
should insist on prompt deliveries, it is 
more difficult than it sounds. And the 


machine-tool builder has delays enough 
of his own, without holding him respon- 
sible for those which occur elsewhere. 
Motors have been used simply as a 
convenient example, not because they are 
the only things which delay shipments. 
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Steering the Boys of Boston 








That a man’s success depends on his 
choosing a suitable vocation, and that 
most men choose blindly are two state- 
ments that must be accepted as equally 
true. That so many men make successes 
of their lives under these circumstances 
speaks well for the elasticity of human 
nature. 

In Boston an attempt is being made to 
guide school children into fitting chan- 
nels by making a study of their psycho- 
logical natures as well as their physical 
qualities. The responsibility which these 
people take upon themselves in guiding 
young people in ways which may mean 
lives of happiness or misery is great, so 
great that we imagine the country as a 
whole will be slow to follow Boston’s 
example. At the same time the whole 
country will watch Boston’s progress 
with the greatest of interest. 

We do not understand that it is ex- 
pected that fine distinctions can be made. 
For example, it is not likely that any 
boy will be told that he should become 
a pattérnmaker rather than a carpenter, 
but he might be told that he would make 
a better wood worker than lawyer. Even 
then, if his future life showed that he 
made a good carpenter he might always 
blame the bureau that advised against his 
becoming a lawyer. Many men would 
rather be fifth-rate lawyers than first- 
rate carpenters, out of love for power 
and show of authority. The fact that a 
person may earn the most money at any 
given occupation may not make him sat- 
isfied with that occupation. The love or 
power or the love of ease may predom- 
inate, and again there are people of a 
philanthropic turn of mind who prefer 
to work at something at which they can- 
not draw large pay, simply for the good 
which they can do. Teachers, experi- 
menters, social workers, all come under 
this class. 

In this new scheme the choice of vo- 
cation is supposed to be made at the 
close of the public-school life, which 
averages close after 14 years of age. Up 
to that time, education has been supposed 
to be absolutely general, not fitting for 
any vocation, but covering general in- 
formation likely to be of value to any- 
body, and also a large amount of work 
of no particular value except as mental 
discipline. Mental discipline is supposed 
to stand in a similar relation to the brain 
that a card index does to a library. It 
enables a person to immediately store 
away a fact in a certain part of his 
brain and to quickly bring forth that 
fact when wanted. There is no possible 
doubt that our public schools aid greatly 
in this training and make it possible for 
their graduates to absorb information 
much more rapidly than their grandpar- 
ents could. The advocates of the “men- 
tal discipline” method of instruction af- 
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firm that it matters little what instruc- 
tion or what subject is used, so long as 
the mind is brought to a given state of 
discipline. If they can bring a person’s 
mind to that state, they assert, then, that 
person can go forth into the world and 
learn any trade or vocation without the 
aid of a school at all, thus doing away 
at one fell swoop with trade and profes- 
sional schools. So far they have been in 
the state of the Keely motor—almost 
ready to run. 

This latest step is one more intended 
to steer the young mind in the channel 
of least resistance, so that the previous 
mental discipline may reach forward In 
its most efficient way. 

We shall watch the experiment with in- 
terest. 








A Gear Hobbing Machine— 


Erratum 








In the last paragraph of the article 
describing the Meisselbach-Catucci gear- 
hobbing machine, on page 228, occurs the 
obvious error, “small brass gears . . , 
0.004-inch face.” This should be 0.040- 
inch face. 








OBITUARY 








Stewart W. B. Menzies, master me- 
chanic of the Yukon Gold Company’s ma- 
chine shops at Ogilvie Bridge, Dawson, 
Y. T., was instantly killed, July 10, by the 
falling of a 3-ton bull wheel of one of the 
dredges which was in the shop being re- 
paired. 








American Society of Engineer 
Draftsmen 








The object of the above organization, 
founded on June 18, 1910, is the advance- 
ment of engineering knowledge and prac- 
tice, and the maintenance of a high pro- 
fessional standing among its members. 
The principal means for this purpose 
will be the holding of meetings for the 
reading and discussion of professional 
papers and for social intercourse; the 
maintenance of an engineering library; 
the maintenance of an employment bur- 
eau for the exclusive benefit of mem- 
bers, with all obtainable data relative to 
conditions governing employment in the 
various drafting rooms throughout the 
country. 

The officers chosen for the first term 
are: President, E. Farrington Chandler, 
vice-president, Wm. B. Harsel, and sec- 
retary-treasurer, Henry L. Sloan, with 
headquarters at 116 Nassau St., New 
York City. 
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New Tools and Shop Appliances’ 




















A Combination Cam and 
Valve Grinder 








Fig. 1 shows a grinder built by the 
Bay State Grinder Company, Worcester, 
Mass. 

The machine carries two 12x1-inch 
wheels, mounted on interchangeable col- 
lets which permit the operator to change 
wheels quickly and with the assurance 
that they will run true, providing they 
were true when removed from the ma- 
chine. 

To the left in Fig. 1 is shown an at- 
tachment for grinding gas-engine cams; 
an enlarged view of this is also shown in 
Fig. 2. 

Figs. 1 and 2 show a single cam béing 
ground, but two cams can be ground at 
once, providing the combined lengths of 
the hubs do not exceed 3'% inches. 

Two arbors, with No. 4 Morse taper 
shanks and ground to correspond to any 
size cam shaft, are furnished with each 
attachment. 

The master cams are generated by 
grinding from approved models furnished 
by the customer. 














ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 

















In order to grind rough cams to the 
model, the master pattern rotates against 
a hardened-steel plate which is turned toé 
the same size as the wheel; as the wheel 
wears down, another guide plate the same 
size as the wheel is turned into posi- 
tion, for the master cam to rotate against, 
and so on until the grinding wheel is 
worn out. 

The traverse of the table is operated 
by the connecting rod shown, and can be 
varied to suit the different styles of cams, 
the traverse being limited to 3 inches. 

Fig. 3 shows a valve-face grinding at- 
tachment having a hardened and ground 
spindle fitted with a draw-in chuck. 





























Fic. 1. A COMBINATION GRINDER FOR CAMS AND VALVES 


Fic. 2. CAM-GRINDING ATTACHMENT 














Fic. 3. VALVE-GRINDING ATTACHMENT 


This attachment will grind valves with- 
out using center holes. The valve stems 
should be ground to a limit of 0.001 inch 
to insure accurate grinding of the faces. 

This attachment is regularly made for 
a face angle of 45 degrees, but can be 
furnished for any angle. 

A special atta:hment to grind valves 
on centers is also made. 

The cut represents the grinder with 
two heads—one for grinding cams and 
the other for grinding valve faces. 

The attachments are detatchable from 
the table, so that the machine can be 
fitted with one of each attachment or two 
of either, or with the integral cam-grind- 
ing attachment, so that the complete out- 
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fit can be used, if desired. Although not 
shown in the cuts, this machine is now 
regularly fitted with water attachment. 

The spindle runs in adjustable bronze 
bearings. The countershaft is on the back 
side of the base of the machine. 

The machine weighs 1250 pounds, and 
is fitted with belts, also with diamond 
holders, one for each attachment. 








Speed Controllers for Machine 
Tool Motors 








The General Electric Company, Sche- 
nectady, N. Y., has designcd a new rheo- 
stat for machine-tool service where 
full-load current is taken at lower speeds 
in order that the motors may maintain 
a constant torque. These permit a 50 per 
cent. reduction in speed by armature 
centrol and a 25 per cent. increase by 
field control. 

















SPEED CONTROLLER FOR MACHINE TOOLS 
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They are provided with a no-voltage 
release attachment for protection from 
failure of voltage and the consequent 
danger of power being again thrown on 
the line without resistance in series with 
the motor armature. Upon failure of the 
voltage, the retaining magnet is demagne- 
tized, releasing the arm, and a spring in- 
stantly returns it to the off posi- 
tion, making it absolutely impossible to 
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Machine Shop Furniture 








The use of machine-shop furniture is 
becoming more and more a necessity in 
the modern shops and not only adds to 
the general neatness, but aids in reduc- 
ing fire risks. 

The illustrations shown are among the 
latest devices brought out by the West- 























Fic. 4 PORTABLE SHOP STANDS Fic. 5 


close the armature circuit without cutting 
in all the armature controlling resistance. 
The no-voltage release coil is connected 
directly across the line in series with a 


resistance, and is thus independent of the . 


current of the motor field and will protect 
any motor with which this rheostat may 
be used. 


ern Tool and Manufacturing Company, 
Springfield, O. Figs. 1 and 2 show two 
positions of a toolmaker’s vise stand. 
This_will ordinarily be used as shown in 
Fig. 1, but to hold work in unusual posi- 
tions, the side attachment shown on the 
shelf in Fig. 1 is clamped in the hole, 
and the supporting stem of the vise is 






































Fic. 1. Two Views OF TOOLMAKER’S VISE STAND Fic. 2. 


Fic. 3. COMPACT STEEL RACK 


Se Mt Me me 
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then held as indicated in Fig. 2. This at- 
tachment allows the vise to be swung into 
any position desired. 

Fig. 3 shows a compact and convenient 
rack for holding twelve different sizes or 
kinds of steel. Other uses will also be 
found for a rack of this kind. 

Figs. 4 and 5 show two different forms 
of shcp stands. The first is designed to 
be used in connection with lathes and 
the lower shelf provides a convenient 
place for all change gears, as well as 
for the various sizes of dogs. Above this 
are two shelves and a convenient drawer 
for small tools or gages. 

Fig. 5 is a portable shop stand, having 
shelves 14x48 inches, which can be 
conveniently moved to any part of the 
shop. A stand of this kind is frequently 
used to advantage for holding work after 
it is operated on by one machine, and 
the whole stand then moved to the next 
machine for further operations. 








Conveyer for Nut Scrap 








The illustration shows a conveyer in- 
Stallation for handling the scrap from 


nut-making machinery, in the works of 
the Columbus Bolt and Nut Works, 
Columbus, O. 

The conveyer was built by the Jeffrey 
Manufacturing Company, Columbus, O., 
and handles the scrap from the basement 
to the car in a very economical manner. 
Each bucket has a capacity of from 40 
to 50 pounds of scrap, as usually loaded. 














FOR NuT SCRAP 


CONVEYER 


The scrap is shoveled into a receiving 
hopper in the basement which loacis the 
buckets automatically. The loading cliute 
at the top is provided with perforated 
screens, and may be extended to reach 
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the car. The dirt which goes throvgh the 
screens is returned to the base:nent. 








A Portable Electric Drill 








The halftone shows a handy portable 
electric drill made by the New York Elec- 
tric Tool Company, 136 Liberty street, 
New York. In this drill a specially designed 
well. built, street-railway type motor has 

















A PORTABLE ELECTRIC DRILL 


taken the place of the light fan-type mo- 
tor sometimes fcund in this class of tool, 
and hardened-steel and phosphor-bronze 
gears have supplanted cast iron. The 
body is made of soft, tough steel, thor- 
oughly annealed to offer the highest pos- 
sible magnetic permeability for the 
motor fields, while at the same time it 
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acts as an efficient protector for the vitals 
of the machine. 

The ends are made of a special alum- 
inum alloy, capable of withstanding with- 
out deflection a stress many times great- 
er than any which can possibly be put 
on them in use. These ends take all the 
thrust. The gearing is so balanced that 
it imparts no side thrust to the chuck 
spindle or armature. bearings. Ball 
bearings are used Pees. a The 
hardened feed screw has a Whitworth 
thread which is less liable to be bruised 


than the U. S, S. thread. The machine 
will drill a %4-inch hole in steel and a 
3-inch hole in wood. 








A Wall Planing Machine 








The machine shown in the halftone is 
provided with drive and will 
plane 32 feet 6 inches long by 21 


electric 
feet 
4 inches high. 

The machine four heavy 
standards placed side by side, carrying 
two horizontal parallel beds, along which 
the vertical slide carrying the tool car- 
riage is traversed by screw. The coun- 
terbalanced tool carriage has a traverse 
screw up and down the vertical slide, so 
that it is possible to plane both horizon- 
tally and vertically. 

The automatic in and out traverse of 
the tool slide is two feet. 

The drive of the machine is obtained 
through gearing from a _ variable-speed 
reversing electric motor of about 40 


consists of 














A WALL PLANING MACHINE 
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horsepower. The cutting speed is vari- 
able from 20 to 60 feet, whereas the 
return speed is constant at 60 feet per 
minute. 

The horizontal motion is through bevel 
gears on the vertical shaft, to the right, 
which drive the horizontal screws. 

The feed is controlled by a horizon- 
tal feed shaft which connects with the 
vertical feed screw. The vertical plan- 
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ing motion is also effected by the same 
gearing. The horizontal shaft transmits 
motion by means of bevel wheels to the 
feed screw in the vertical bed, while the 
feed is transmitted by the vertical shaft 
to the horizontal feed screws in a sim- 
ilar manner, as in the case with the hor- 
izontal planing motion. 

The nuts of the screws are of phos- 
phor bronze and split, so that they can 
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be adjusted for taking up wear; the 
bearings of the high-speed shafts are 
also of phosphor bronze, The bevel gears 
and pinions, as well as the main driving 
shafts are of forged steel and all gears 
have machine-cut teeth. The machine 
weighs approximately 175,000 kilograms 
(367,500 pounds), and is built by Ernst 
Schiess, Werkzeugmaschinenfabrik A.- 
G., Diisseldorf, Germany. 








Machine 


The work in a machine shop or any 
other manufacturing plant is one mass 
of details. Many managers claim they 
have no time for details nor have they, 
in the larger sense, but in spite of the 
assertion, they are dealing with them 
in groups, if not separately. Some of 
these details would not exist if machine- 
tool makers would standardize feeds and 
speeds. 

One of the principal uses of cost ana 
production records is for comparison 
with previous lots, the time of different 
men on the same operation as a basis 
for arriving at piece-work prices, in mak- 
ing estimates for new work. It sounds 
As our manager put it, “all you 


easy. 
have to do is to look over the time 
cards.” 


This remark is correct only as far as 
the time card relates to one particular 
make of machine. Take the same op- 
eration and the same man on another 
make of machine and you find he has 
developed speed since the last time he 
did that same job; or has contracted the 
habit of moderation, as the case may be. 
Nine times out of ten the man will get 
the credit or the blame and the matter 
stops there, as the discrepancy is not 
great enough to cause further investiga- 
tion. But when a piece price has been 
adopted at a figure lower than day work, 
yet high enough to give the hustler an 
increase, discontent is very liable to crop 
out. Bill makes more than he did be- 
fore. John, working steady and hard, 
falls below his day’s wages. 

He complains, perhaps only to be told 
that the price for piece work is settled 
and he goes. Another takes his place. 
After working long enough to master the 
kinks, he finds he cannot make as much 
as Bill does, though he works equally 
hard, and he hunts another job. So far 
it is all the fault of the men. 

One day Bill’s machine breaks down— 
he takes another one, the man having 
left because he “couldn’t make enough.” 
After a day or so Bill discovers he can- 
not get out the same quantity of work he 
did before and kicks. 

Getting at the bottom of it brings out 
the fact that the last machine’s feeds 
and speeds are not the same as the 
other make he had worked on; if in- 


creased to the next combination higher, 


Feeds and Speeds 


By Samuel L. Platt 








Standardization of feeds 
and speeds for different 
classes of work a desirable 
feature. 

Utility of charts to keep 
feeds and speeds standard, 
and advantage in buying 
new machines. 




















it is too fast for the work. An adjust- 
ment of the piece price has to be made 
to equalize. 

Before this was done two or three men 
had come and gone, from that one job, 
breaking up the organization—a serious 
matter, 

When the piece-work price was 
changed, as it had to be to suit three 
or four different makes of the same style 
of machine, it wouldn’t take a Philadel- 
phia lawyer to figure the increased 
amount of work necessary in the pay- 
master’s and the cost departments. 


MAKING ESTIMATES 


Every machine-shop owner, manager 
or superintendent knows only too well 
that feeds and speeds of the different 
makes of machines vary greatly. This 
variation may be slight when one or two 
pieces only are to be worked, but when 
quantities are run through it becomes a 
more serious matter. As an example, 
take a large shop, with several makes of 
the same type of machine, where an esti- 
mate has to be made and a competitive 
bid submitted. The figures must be 
close, but how can they be unless it is 
possible to tell in advance just which 
one type of machine that order, if gotten, 
will go on? If the slowest machines 
are taken as a basis, it may be just 
enough to lose the order. To figure on 
the particular machines to do the work 
is almost impossible. They may be avail- 
able at the time the estimate is made, 
but when the order finally reaches the 
shop other work has come in and those 
machines cannot be used to advantage. 


CHARTS FOR SHOP USE 
Many shops are trying to standardize 





their own work and are issuing charts 
to guide the mechanic as to the proper 
speeds and feeds for the different 
classes of work, instead of relying on the 
man operating the machine and his 
judgment. As soon as this is started, the 
difference between the feeds and speeds 
ef different machines becomes very ap- 
parent, necessitating a number of differ- 
ent charts when one should be enough. 
After the charts are gotten out, care must 
be taken to see that they are used on 
the right machine. 


Buy!Inc New Toots 


Considering the foregoing, it is not 
hard to see why some buyers who have 
gone through the experience of having 
different makes of the same machine in 
their shops, finally settle down on one 
make and refuse to consider any others. 
In selecting new tools, it saves a lot of 
trouble afterward if the feeds and speeds 
are the same as those already in the 
shop. The toolmakers would not suffer 
because their feeds and speeds were the 
same, as the special features that each 
claims for his particular line would not 
be affected. With automatic and turret 
machines it would be a great help to the 
management, production and cost depart- 
ments if they all had the same feeds and 
speeds and it would save much trouble 
and bother. 

Machine-tool makers, being large buy- 
ers and users of machine tools them- 
selves, ought to appreciate the advan- 
tages and be as strong advocates of uni- 
formity as other users, 

Standardization is one of the things 
modern machine-shop practice is de- 
manding on all sides—it is necéssary to 
meet the present and future conditions. 


Feed Lines 

















“Feed lines are caused by the ‘lap’ 
of the wheel cutting twice on that por- 
tion of the surface: viz., we do not trav- 
erse quite the exact width of the wheel 
at each revolution, but as near as safe 
and avoid ridges. The wheel cutting 
twice over this narrow place leaves a 
different grain, therefore a different color, 
even though the measurable diameter be 
no different than elsewhere.” 
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Low Priced Cutting Com- 
pound 








A large manufacturing firm which pre- 
fers to be unnamed favors us with the 
following cutting compound which is the 
result of many experiments and has 
proved itself both desirable and econom- 
ical: 

Secure a clean empty barrel, capacity 
about 50 gallons, and have it steamed and 
washed, free from any deposit of glue or 
any other residue. Into the empty bar- 
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rel place 2'2 pounds soda ash (caustic 
soda will not do), fill the barrel 34 full 
of cold water. The dissolved soda ash 
will inoculate the water after slight agi- 
tation, then add 3 to 5 gallons mineral 
lard oil; this will cause the mineral lard 
oil to immediately emalsify, producing a 
white solution resembling milk. The bal- 
ance of the barrel may be filled with cold 
water. 

This mixture is chemically made, con- 
sequently proportions of soda ash should 
be weighed, not guessed at. Two and 
one-half pounds (2'~) of soda ash to a 


ww 
tN 
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barrel of 50 gallons of water does not 
produce over | per cent. alkali, and when 
oil is added there is no trace of alkali, 
and there is nothing to injure the hands. 
For exceedingly hard wa‘er double the 
amount of soda ash. 

This mixture costs, when made, abou 
2% to 3c. per gallon, requiring no re- 
charging to maintain its body. It does not 
foam, gum or produce a metallic soap, 
and positively will not rust any part of 
the machine or the work, making it a 
cutting compound at a low price that 
should prove attractive. 








ncreasing Shop Capacities | 
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METAL WORKING 








H. F. Perkins will open a machine shop at 
Malone, N. Y. 

Hahn Garage Company, Bridgeton, N. J., is 
building a new garage. 

The Cortland (N. Y.) Forging Company is 
erecting a large addition. 

The Bromwell Wire Company, Greensburg, 
Ind., will erect an addition. 

The Heer Engine Company, Portsmouth, 
Ohio, will erect a new plant. 

The Goyne Steam Pump Works, Ashland, 
Penn., is building an addition. 

The Regina (Sask.) Foundry Company 
will build additions to its plant. 

The Steel Car Forge Company, Ellwood 
City, Penn., is erecting additions. 

Harvey F. Kern, Allentown, VPenn., is erect- 
ing a garage and wagon warehouse. 

The Illinois Nail Company, Chicago, IIL, 
has purchased site for a new plant. 

The Knickerbocker Typewriter Company 
will start a factory at Niantic, R. I. 

The plant of the Don Foundry Company, 
Toronto, Ont., was destroyed by fire. 

The Zanesville (Ohio) Machine Company 
will install some new machine tools. 

The Lattimer Supply and Machine Company 
will erect a new plant at Hazleton, lenn. 

The Erie (Penn.) Pump and Engine Com- 
pany is building and equipping a new plant. 

The Empire State Electric Vehicle Company 
will erect a new plant in Rochester, N. Y. 

The Western Bridge and Equipment Com- 
pany will build a new factory at Chatham, 
Ont. 

The Halifax & Eastern Railway will estab- 
lish large shops and terminals at Dartmouth, 
N. 8. 

Mack Brothers Motor Car Company, Allen- 
town, Penn... is erecting an addition to its 
plant. 

The Southwestern Iron Works Company, 
Guthrie, Okla., will erect an addition to its 
plant. 

The plant of the Anderson (Ind.) Knife 
and Bar Company was destroyed by fire. Loss, 
£30,000. 

The West Penn Steel Company, Tarentum, 
Venn., will make improvements to cost 
£30,000. 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 




















F. E. Myers & Bro., Ashland, Ohio, will 
erect a new foundry for making light gray 
iron castings. 


The Verity Plow Works, Brantford, Ont., 
will make extensions and improvements to 
cost $60,000. 


The large repair shops of the C. P. R., at 
Brownville Junction, N. B., destroyed by fire, 
will be rebuilt. 

The Canadian Pacific Railway will locate 
a new roundhouse and machine shops at 
Kamloops, B. C 


It is reported that P. J. Holm & Sons, of 
Chippewa Falls. Wis., will enalrge their gaso- 
lene-engine factory. 

The Broughton Bolt Company, Cleveland, 
Ohio, will move to Elyria, Ohio, where a new 
plant is being erected. 

The Ingersoll Milling Machine Company. 
Rockford, IlL, is said to be contemplating 
improvements at its plant 


The Grant-Wood Company, Detroit, Mich., 
is building a new shop at Chelsea, Mich., for 
its ball-grinding department. 

The Chicago & Northwestern Railroad will 
spend $75,000 in erecting a roundhouse and 
machine shops at Fulton, III. 


The Hannibal (Mo.) Tool Company, a new 
eencern, is in the market for lathes, milling 
machines, drop hammers, ete. 


The Mianus Motor Company, Stamford, 
Conn., manufacturing gasolene engines, will 
build an addition to its plant. 


The Rayfield Motor Company, Springfield, 
T!l., has increased its capital stock and will 
make extensive improvements. 


Fort Orange Garage, 70 Dove street, Al- 
bany, N. Y., expects to install a lathe and 
drill press within two months. 


The Canadian VDacific Railway is building 
a large machine shop in connection with its 
roundhouse at Calgary, Alberta. 


rhe Ansted Spring and Axie Company, Con 
nersville, Ind., is erecting a new plant to 
replace the one recently burned. 


The Vortland (Ore.) Railway, Light and 
ower Company is erecting a new building 
to be used for repairing purposes. 


rhe Davis Sewing Machine Company, Day- 
ton, Ohio, is building an addition to accom- 
modate its increasing bicycle business 


rhe Ajax Auto Traction Company has se- 
cured site at Kenton, Ore., and will erect a 
plant for the manufacture of gas engines. 


The American Valve and Meter Company, 
Cincinnati, Ohio, has taken out a permit for 
the erection of a $45,000 factory building. 


Henry Disston & Sons have awarded con- 
tract for the erection of a cold-rolling mill at 
its plant in Tacony, Vhiladelphia, Denn. 


The Ringen Stove ‘ompany, St. Louis, Mo., 
is erecting a new plant to consist of ten 
structures which will cost over $500,000, 


H. A. Bangs, 893 Boylston street, Boston, 
Mass., interested in a large automobile fac- 
tory, is seeking site In the Central West 


H. A. Knease & Son, lowa City, lowa, will 
equip auto garage with complete machinery 
for repairs. Will need lathe, drills, ete. 

Roundhouse and machine shops of the Chi 
cago & Northwestern Railroad, at Chadron, 
Neb., were destroyed hy fire Loss, $40,000 


J. W. O'Donnell, 24 Abbott street. Salem, 
Mass., is in the market for a 16-inch engine 
lathe, 36-inch by 12-foot planer, wet grinder. 


A new three-story automobile factory, to 
cost $50,000, is planned for Scharer & Wood- 
worth, 280 Jefferson avenue, Detroit, Mich. 


The Ford Motor Car Company, of Detroit, 
Mich., is ready for instalment of machinery 
in its new building erected at Kansas City, 
Mo. 


The Illinois Watch Company. Springfield, 
I!l., is building an addition to its factory and 
there is talk of still further enlarging the 
plant. 


The Secett Manufacturing Company, of Mo- 
line, Ill., will move to Des Moines. The com- 
pany manufactures gas heaters for bath 
rooms. 
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trothers, of Kane, lenn., are looking 
the New England sec 
cutlery 


Case 


for suitable location in 


tion on which to locate a_ branch 
factory. 

The Diamond Gas Company, Nashville, 
Tenn., with offices at 302 Church street, will 
establish a plant for the manufacture of gas 
machines. 

The American Radiator Company is erect- 
ing a plant at Sheffield, Kansas City, Mo., 
which will soon be ready for instalment of 
machinery. 

The Tarentum (Penn.) Manufacturing and 


will erect a new plant 
boilers and structural 


Construction Company 
for the manufacture of 
iron work. 


The Reid Newfoundland ‘Company will erect 
a large foundry and 
tion with its drydock and works at St. Johns, 


machine shop in connec 


Newfoundland. 
Culvert 
a two- 


Gilbert Improved Corrugated 
Aberdeen, S. D., will 
used for the manufacture 


The 


Company, erect 


story addition to be 
of steel tanks. 

Chas. J. Anderson, proprietor of the Me- 
nominee (Wis.) Iron Works, recently burned, 
is considering rebuilding same or will move 
to another locality. 

The National-Acm« Manufacturing Com- 
pany, Cleveland, Ohio, building automatic 
screw machines, is erecting a four-story ad- 
dition to its plant. 

The Standard Rock Drill Company, Den- 
ver, Colo., capitalized at $60,000, will locate 
im plant at 1730 Wazee street, for the manu- 
facture of rock drills. 

The Canadian Fairbanks-Morse Company, 
of Toronto, will increase its machine shop 
75 per cent., double foundry capacity and in 
stall a brass foundry. 

fhe Union Drop Forge Company, Chicago, 
Ill.. bas awarded contract for the construc- 
tion of 2 new plant, which includes machine 
shop, hammer shop, etc, 

Work will soon be started on a new plant 
for the Vim Motor Company, at Sandusky, 
Ohio. contract having been awarded to Geo. 
W. Doerzbach & Brother. 

Charles Miller, Ilazleton, Penn., has leased 
the building of the Weatherly Foundry and 
Machine Company, Which he will use for the 
manufacture of automobile trucks 

It is said the Louisville & Nashville Rail 
road contemplates building in South Nash 
ville a plant for the manutacture of steel 
frame fo freight and passenger cars 

rhe Gelit Ward & Hasner Ilardware Com 
pany, St. Louis, Mo., has increased its capital 
from S2ZO00,000 OO,000 fhe increase will 
be used in enlarging the company’s plant. 

The Detroit (Mich.) Auto Specialty Com 

itting up a two-story addition and 


pans Is 


contemplates further additions. The company 
manufactures gas engines ruards, fenders, 
et 

The Tnion Vacific tnilroad has let con- 
tracts for improvements to its shops at Oma 
! Ne to cost So00,000 These call for 
ten new buildings as an addition to the pres- 
ent ] 

The Commercial Club, of Tulsa, Okla. ,has 
closed a deal with the Robinson Boiler and 
Manufacturing Company, of Canton, Ohio, for 
a_ boiler bridge and stru tural-steel factory 
to cost S1T50.000 

The Utah Light and Railway Company, 
Salt Lake City Utah, has commenced the 
construction of two large shops, which are 
to be equipped with the latest machinery 
These include machine shops and carpenter 
and paint shops 


Engineering Company, 
pur- 


Tnited States 
of Pittsburg 


The 
composed 


capitalists, has 
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chased site at Tarentum, l’enn., and will erect 
a plant for the manuifacture of engines, mo- 
tors, electric supplies. Four hundred and fifty 
men will be employed. 

The Anniston (Ala.) of 
merce has made arrangements for the location 
of the ’an-American Manufacturing Company, 
which will manufacture The build- 
ing vacated by the Anniston Foundry and Ma- 
Works 


Chamber Com- 


stoves. 


chine has been secured. 


J. M. Brady, 847 
is organizing a 
Rex Motor Company 


Hartford, 
known 


purpose 


Main 
company 
for 


gasolene engine 


street, 
to 
the 


Conn., be 
as the 
of manufacturing a invented 
by Prof. J. J. Hlogan, of Yale University, and 


which is designed chiefly for use in automo- 
biles and aéroplanes. 

With the incorporation of the Marion 
(Ohio) Shovel and Dredge Company, having 


an authorized capital of $400,000, plans have 


been begun for the erection of a mammoth 
steam-shovel plant on a site of 120 acres at 
the southwestern edge of the city. The new 


company will employ 2000 men. 








GENERAL MANUFACTURING 








Winnipeg, Man., will build a municipal gas 


plant. 

The Manoose Bay (B. C.) Brick Company 
will erect a plant. 

The Litchfield (U1.) Lamp Company will 
build a new factory. 

The Paducah (Ky.) Ice Company is_ in- 


terested in evaporators. 


Vernon, B. C., will spend $10,000 for new 


waterworks equipment. 


The Esmond (R. 1.) Mills will install a 
lot of new machinery. 
Chilliwack, B. C., will spend $15,000 for 


road-making machinery. 


woodturners, 


The mill of Black & Brown, 
Boston, Mass., was burned. 

Tillsonburg, Ont., will erect a $25,000 
hydroelectric power plant. 

Orangeville, Ont., will spend $20,000 for 
new waterworks machinery. 

The Crookton (Minn.) Gas Works has se- 
cured site for a new plant. 

John A. Mitehner, of Stratford, Ont., will 
erect a large furniture factory. 

Tobin Brothers are erecting a mill for 
grinding feed at Victor, N. Y. 

The Canadian Salt Company wil! locate a 
$235,000 plant at Sandwich, Ont. 

The H. B. Smith Company, Westfield, Mass., 
will install an. electric elevator. 

rhe Canada Cement Company will equip a 
large plant at Winnipeg, Manitoba. 

A municipal electric-light plant is to be 
nstalled by the city of Durant, Okla, 


The Attawaugan Company, of Danielson, 
Conn., will install a new power plant. 

The Wapakoneta (Ohio) Wheel Company, 
recently organized, will build a plant. 

The construction of a waterworks system 
has been authorized at Bradley, S. D. 


The Chaparra Sugar Company, Chaparra, 


Cuba, is interested in sugar machinery 
The Canadian Government will buy 80,000 
tons of steel for the new Quebec bridge. 
The city of Pella, lowa, has sold $60,000 
bonds and will install waterworks system. 
Fire destroyed the power plant of the 
Buckeye Pipe Line Company, Otsego, Ohio 
The Peoples Pure Ice Company, Galion, 
Ohio, is interested in a 20-ton ice machine. 
The Western Salt Company, Ltd., Moore- 
town, Ont., want triple-effect vacuum pans. 
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The Ahnapee Veneer and Seating Company, 
Algoma, Wis., will erect a two-story addition. 
The Eastman Kodak Company, Rochester, 
N. Y., is building a targe addition to its plant. 
The 
town, 


Youngs- 
addition. 


Rubber 
erect a 


Republic 
Ohio, will 


Company, 
five-story 
la rge 


Que. 


The Gres Falls Company will locate 


pulp and paper mills at Three Rivers, 


P. J. Cullen has leased a factory and will 
Start a worsted mill at Stafford Springs, Conn. 

The citizens of Delavan, Wis., will vote on 
issuing $16,000 bonds for waterworks system. 


L. B. Dow, 176 Federal street, Boston, 
Mass., is in the market for a 30-inch burr 
mill. 

Samuel Fox's Sons, La Porte, Ind., woolen 
manufacturers, will build a one-story addi- 


tion. 


H. R. Mosnat, of Belle Plain, lowa, is said 
to have petitioned for a franchise for a gas 
plant. 


The National Sulphur Works, Bayonne, 
N. J., recently destroyed by fire, will be re- 
built. 

The D. Hibner Furniture Company, Lis- 
towel, Ont., is making large extensions to its 
plant. 

The Merchants Ice and Cold Storage Com- 
pany, Los Angeles, Cal., will enlarge its 
plant. 

Parke, Davis & Co., Detroit, Mich., want 
prices, ete., on centrifugal pump for hot 
water. 

The Osborn Manufacturing Company, New 


Durham, N. 
wheels. 


H., are taking prices on water 


rhe plant of the American Bentwood Chair 
Company, at Otego, N. Y., was burned. 
$50,000, 


Loss, 


that 
Springfield, 


It is reported 
pany, of 
addition. 

The Red Brewing Company, Red 
Lodge, Mont., will build a bottling house and 
brewery. 


the Fisk 
Mass., 


Rubber 
will 


Com- 
erect’ an 


Lodge 
The plant of the Anderson Porcelain Com- 


pany, East Liverpool, Ohio, was burned. 
$50,000, 


Loss, 


The plant of the Corn Belt Packing Com- 
pany, Fort Dodge, Iowa, was burned. Loss 
S7T75.000, 

The plant of the Zanesville (Ohio) Art 
Pottery Company was destroyed by fire. Loss 

) , . Loss, 


S 100,000, 


The plant of the Bay State Mill Company, 
Boston, Mass., was destroyed by fire. 
S100 000, 


Loss 


Fire destroyed the plant of the Damascus 
Brake Beam Company, at Sharon. Penn. 
$125,000, 


Loss, 
A new pen factory is being erected for 
Walker & Davison on Draper avenue, Mans- 
field, Mass. 

The city of Rutherfordton, N. ¢., 
$35,000 


has voted 
waterworks and 


to issue 

light 
The 

Salem, 


for a 


bonds for 
plant. 
M. 


Is 


Roland Baker 
Mass., 


plant. 


Company, 
suitable 


tanners, 
seeking a location 
The city council, 
to erect a 


SLO OOO, 


McPherson, 
light 


is 


to 


Kan., 
plant 


pre- 
new 


cost 


paring 
about 
be called 
waterworks system at 


bids wi'l 


of 


It is reported that 
for the construction 
Townsend, Mont. 


soon 


The Anderson Textile Manufacturing Com- 
pany, New Bedford, Mass., has purchased site 
for a new plant 

Permit has been taken out for a hosiery 


mill for the Consolidated Knitting Mill Com- 
pany, Reading, Penn. 





August 18, 1910. 


Ohio, 
will 


Columbus, 
trucks, 


Company, 
ladder 


The Seagrave 
manufacturing hook and 
erect a new factory. 

The people of New Holstein, Wis., will vote 
on issuing $8000 bonds for equipping a muni- 
cipal lighting plant. 

The Union L. H. & P. Company, Fargo, 
N. D., will build an addition and instail new 
and generator. 

William Mullen, of Carter, 8S. D., is 
sidering the installation of an electric-light 
system at Winner, 8S. D. 

W. H. Judd & Co., Hamilton, 
the market for a small plant for 
lye for glycerin. 


engine 
con- 


Ont., are in 
concentrat- 
ing 

Baetz Brothers’ furniture 
destroyed by fire at Berlin, 
built and greatly enlarged. 

Leas & MeVitty, Inc., Vhiladelphia, 
are in the market for evaporator to evaporate 


soap 
factory, recently 
Ont., will be re- 


Penn., 


extract from chestnut wood. 

It is proposed to change the Lakefield 
(Minn.) electric plant to a modern one and 
install a gas-producer engine. 

The Superior Manufacturing Company, 
Minneapolis, Minn., want a salt evaporator 
for Marine City, Mich., plant. 

The George Close Company, Cambridge, 
Mass., will erect a new factory and will re- 


refrigerating apparatus. 


bond 


quire 
Proceeds of issue recently voted at 


New Philadelphia, Ohio, will be used for 
municipal waterworks system. 

The North Dakota Heat and Power Com- 
pany, of Fargo, N. D., will install a power 
and electric plant at Energy. 

George Ellison, Stevens street, Haverhill, 


the market for a 10- to 15-horse- 
gasolene engine. 


Rye, N. Y., have 


Mass., is in 
gas or 


power 


Genevieve & Driswold, of 


the contract for building a large lighting 
plant at South Norwalk, Conn. 
The Columbia River Lumber Company's 


mills, at Golden, B. C., were destroyed by fire. 


Loss, $30,000. Will be rebuilt. 

The C. B. Henschel Manufacturing Com- 
pany, Milwaukee, Wis., making cigar boxes, 
will build a new $28,000 factory. 


A. M. Byers Company, Pittsburg, Penn., has 
1 permit for the erection of a new 
about $225,000. 

Water Works will 
pumps, increasing 


taken out ¢ 
pipe mill to 

The lowa 
install new 
its capacity to 

The Electric 
Philadelphia, Venn., is 
construction of a new six-story factory. 

The city of Shelbyville, Ill., has granted 
a franchise for an artificial-gas plant on 
which work will soon be commenced. 

The Union Street mill of the Miner Hillard 
Milling Company, Wilkes-Barre, Denn., has 
been destroyed by fire. $20,000. 


cost 
City (lowa) 
engines and 
8,000,000 gallons. 

Company, 
with the 


Service Supplies 


proceeding 


Loss, 
The Keystone Rubber Manufacturing Com- 
Erie, Penn., is building an addition in 
power plant will be installed. 


pany, 
which a 
Contract will soon be let for the proposed 
water and light plant at Milford, Neb. Martz 
Bros., of Seward, Neb., are the engineers. 


The Ford Plate Company, Rossford, 
Ohio, will make extensive improvements. A 
3000-horsepower engine will be installed. 
city of Port 
pumping ca- 
pump. 


Glass 


It is the intention of the 
Arthur, Ont., to increase its 
pacity by a motor-driven centrifugal 

The 
quotations on 
produce 5 


Colorado (Tex.) Salt want 
double-effect 


of salt 


Company 
vacuum pans to 
520 barrels per day of 24 
hours. 

The Wildermuth Bending Company. (Co- 
lumbus, Miss., will erect a $50,000 plant for 
the manufacture of hubs and spokes for au- 
tomobiles 
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Plans are being prepared for a $10,000 
warehouse and garage for the Parmelee Trans 
fer Company, at Adams and Halsted streets, 
Chicago, Il. 

Contract has been awarded for the erection 
of an addition to the machine shop of Hugo 
Bilgram, 1217-33 Spring Garden street, Phila- 
delphia, Denn. 

The 
plant of 
iurers of 
destroyed 

The 
Princeton, 
by fire, is 
to another 


building, at the 
& Co., manufac- 
Penn., was 


chemical and varnish 
Chas. J. Mathews 
glazed kid, Langhorne, 
by fire. 

Temple-Stuart Chair Company, East 
Mass., whose factory was destroyed 
considering plant 
locality 


removal of its 


The Canadian Hair Company has sold its 
factory at Merrilton, Ont., to a syndicate 
which will operate it as a rubber factory, 
employing 300 men. 

The Manchester (Iowa) Light, Heat and 
Power Company will enlarge its plant. Will 
install a 150-horsepower boiler and two 15- 


kilowatt transformers. 


The National Light and Battery Company, 


Niagara Falls, N. Y., which has increased its 
capital to $500,000, has prepared plans for 


additions to its plant. 


Girou Brothers, of St. Etienne, France, have 
Taftville, Conn., on which 
manufacture of silk-velvet 


purchased site at 
a mill for the 
ribbons will be erected. 


The Electric Boat Company has leased the 
plant formerly occupied by the Eastern Ship 
building Company, at New London, Conn., and 
will start a 


ship yard. 


The Consumers Power Company, Stillwater, 


Minn., has secured control of the St. Paul 
Electric H. & VP. Company, and will make 
extensive improvements. 

The Ellsworth (Kan.) Salt Company want 


prices on vacuum-pan process capable of 500 
per day, outfit for 1000 
hours. 


barrels of salt also 


barrels per day of 24 


The E. C. Fisher Corporation, 27 Marion 
street, West Lynn, Mass., contemplates in- 
stalling a new 150-horsepower engine. Will 


probably add also a generator. 


The plant of the E. H. Barnes Company, 
Norfolk, Va., was destroyed by fire. Loss, 
about $150,000 The company manufactures 


boxes, barrel heads and staves. 


The Akron-Selle Company, Akron, Ohio, will 
manufacture of 
suitable 


automobile 
location 


engage in the 
and is looking for a 
manufacture of 


bodies 
for the 

i; we 
will prepare 
waterworks 
City, Iowa, to 

The Mercer 
let contract for the erection of a brewery at 
South Sharon, Denn., to $145,000. An 
artificial-ice plant erected, 

The John A 
Cincinnati, Ohio, 
the Nelsonville (Ohio) Electric Company. 
contemplated. 


these. 

Minn., 
improvements to the 
Morning Side, Sioux 
S50 000, 


Cappelon, of Minneapolis, 
plans for 
System aft 
cost about 
County Brewing Company has 
cost 


will also be 


Stewart Electric Company, of 
the plant of 
Ex- 


has purchased 


tensive improvements are 
~iW)-kilo 
and 


engine, 
15-kilowatt 
be purchased for 
Miles City, Mount. 


office of 
Army building, New 
noon, August 25, for 


applicatin 


A 250-horsepower Corliss 
watt 
a 50-horsepower motor will 
the electric-light plant at 


generator, two exciters 


Proposals will be received at the 
depot 
York, 
two 


quartermaster, 
until 12 o'clock 
locomotives. Information on 
head house, 
carpenter 


Fire 
boiler 


destroyed tipple power 


house, shop and all equip- 


ment at shaft No. 9 of the Pennsylvania Coal 
and Coke Company, at Cresson, Penn. Loss, 
$100,000 

The H. F. Brammer Manufacturing Com- 
pany, Davenport, Iowa, has let contract for 
the construction of a new plant The com- 


pany manufactures woodenware and washing 
machines. 

The Warwick Valley 
pany, Newburgh, N. Y., 
Service Commission for permission to execute 
part of which will 


and improvements. 


Light and lower Com- 
has asked the Public 
a mortgage for $25,000, 
be spent on extensions 

The E. I. du Pont de 
Company, of Wilmington, Del., has purchased 
the artificial-leather plant of the Newburgh 
(N. Y.) Fabrikoid Company and will enlarge 
it. 


Nemours Powder 


The Dixon Saw Palmetto Mecicine Com- 
pany, 215 Newman street, Jacksonville, Fla., 
want prices on copper vacuum pan with 


steam jacket, also copper separator and cop- 
per condenser. 


The power plant of the Janesville Electric 


Company, at Fulton, Wis., slid 15 feet into 
the river recently, as a result of water from 
the river working under the foundations. The 
plant will be immediately rebuilt. 

The Norwood (Ohio) Ice Company, capi- 


talized at $35,000, which will be increased 
later to $75,000, is preparing to erect a plant. 
Hl. C. Wood, president of the H. C. Wood Ice 
Company, of Hyde Park, Ohio, is one of the 
incorporators. 

until 11:30 a.m.,, 
motor-driven 


l’roposals will be received 
September 10, for triplex 
pump and two motors, one alternating current 


and one, direct current, by Major G. D. 
Deshon, medical corps, quartermaster, Hot 
Springs, Ark. 

Engineers J. C. Buckbee & Co., 164 Dear- 


born street, Chicago, Ill, are preparing plans 
for a plant for the United States Cut Stone 
Company. Will require traveling cranes, con 
veying machinery and a number of small 
motors. 

The Worcester (Mass.) Consolidated Street 
Railway Company has plans completed for 
improvements at the Millbury power station. 
About $500,000 will be expended. New trans- 


which 
will 


will be erected = in 


electrical 


former station 


$100,000 worth of apparatus 


be installed, 


The Isthmian Canal Commission, Washing- 
ton, 1. ©., will receive bids up to 10:30 a.m., 
August 30, for switch stands, switches, steel 
rail, track torpedoes, bronze, toe calks, bolts, 
chaplets, pipe and fittings, valves, ball cocks, 
grease cups, water gages, twist drills, stocks 
and dies, etc., as per Circular No, 600, 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, Ll. ©., will open 
bids August 25, for six sets propelling ma- 
chinery (schedule 2787), 3000 feet seamless 
brass pipe (sehedule ZS02), SS50 pounds 


rolled naval brassischedule 2802), 500 pounds 


soft sheet brass (schedule 2799) : August 30 
Steam locomotive crane (schedule 2791). 11 
sets, 5-kilowatt turbo generators and acces- 


(schedule 2792): September 6—Paint- 


sories 
mixing machinery (schedule 2793). 








New INCORPORATIC INS 


, 








Motor 
Manufacture 


Pope Company, Jersey 


City, XM. J. 


automobiles. Capital, $125,000, 


Incorporators, Frank Koch, W. C. Fisk, C. E. 
Fisk 

Non-Capsizable Aero Mane Company, Tat 
erson, N. J Build aéroplanes. Capital, 
$50,000. Incorporators, W. P. Grey, Jos. Van 


Walraven, P. L. Alberse. 
soyden Shoe Manufacturing Company, New- 
ark, N. J Manufacture Capital, 


$150,000 Incorporators, T. Frank Metcalfe, 


shoes 


Edmund Marsh, C. Hauck 
Lake Shore Brick Company, Painsville, 
Ohio Manufacture brick, ete Canital, 


$10,000. Incorporators, Guy Wyman, H. RB. 


Hammar. TI’. Prentice, ete 
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The Vaco Company, Bloomington, Ill. Man- 
ufacture and sale of vacuum cleaners, etc. 
Capital, $50,000. Incorporators, C. F. J. Agle, 
E. B. Hack, F. W. Russell. 

Chicago Perforating Company, Chicago, IIL. 
Manufacture machinery and metal work. Cap- 
ital, Incorporators, Hl. C. Finlay, 
G. W. Michael 


S35.000, 


Moore, Koch. 


Manufacturing Company, Brook- 
Manufacture ventilators, ete. Cap- 
Incorporators, J. E. Horman, 
tarr, W. E. Tunison. 


llorman 
a, KX. Y. 
ital, S$25.000. 


W. HL. 


and 
Operate 


Star Garage Taxicab Company, San- 
dusky, Ohio. garage. Capital, $25,- 
O00. Incorporators, F. J. Herman, J. E. 
Herman, W. B. Friesinger, etc. 


Automatic Sales Company, Chicago, III. 
Manufacture vending machines. Capital, 
Incorporators, Roy E. Knauer, John 


Larson, Jr. 


S50, 000, 
L.. Gaffney, Louis DP. 
Newark, 
Capital, 
Acker, H. 


Overland Company, 
N. J. Manufacture automobiles. 
$100,000 Incorporators, W. F. 
Ileinsheimer, R. LD. Crocker, ete. 


New Jersey 


Madison Auto Company, Jersey City, N. J. 
Manufacture automobiles, motor trucks, ete. 
Capital, $25,000. Incorporators, W. W. Stew- 
art, W. S. Rowland, C. W. Grant. 

Sanford Herbert Company, Syracuse, N. Y. 
Manufacture and deal in motors, engines and 
$25,000. Incorporators, 
Sanford, 


machinery. Capital, 
Cc. G. Herbert, F. F. ete. 

Roebuck Manufacturing Company, New 
York. Manufacture and deal in wire screens, 
ete. Capital, Incorporators, W. P. 


Niebringge, H. 8. Maxfield. 


$25,000, 
Park, B. L. 
Leather Manufacturing Company, 


Manufacture leather goods. 
Col- 


Standard 
Jersey City, N. J. 
Incorporators, R. T. 
Carl H. Fowler. 


Capital, $500,000, 


born, Wm. T. Huguley, 


Roch- 


smoke 


Company, 
and sell 
Incorporators, 


Eureka Smoke-Consumer 
ester, N. Y. Manufacture 
consumers Capital, $50,000. 
J. R. Armstrong, F. Fish, G. Simmons. 

I. W. Wakefield Company, Vermil- 
lion, Ohio. Manufacture lighting fixtures, etc. 
Capital, $10,000. Incorporators, F. W. Wake- 
field, A. C. Hofrichter, E. Hl. Wakefield. 


American Vending Machine Company, Plain- 


Brass 


eld, N. J. Manufacture slot machines. Cap- 
ital, S300,000, Incorporators, Frank L. C. 
Martin, Ernest Sharpe, Veter A. Elliott. 
Edwin F. Alf Company, Cincinnati, Ohio. 
Manufacture carriage and automobile’ trim- 


mings Incorporators, Ed- 


Capital, $25,000. 
win F. Alf, Harry C. Jay, B. Lamping, ete. 
Malgam Company, Newark, N. J. 
Manufacture Capital, $200,000, In- 
corporators, C. W. Fairlie, Newark; J. H. 


Brush 


brushes. 


Bowne, East Orange; J. A. Bowne, Orange. 
The Moniter Time Clock Company, Syra- 
cuse, N. Y. Manufacture and deal in time 


ks, ete Capital, $25,000 Incorporators, 


I. Ht. Johnson, W. D. Hawley, C. L. Forbes. 

Case Motor Car Company, New Bremen, 
Ohio General automobile and garage busi 
ness. Capital, $50,000. Incorporators, J. H. 


Grothaus, FE. Grothaus, J. F. Landferseik, etc. 


New York Equipment 
N. J Manufacture mechanical and engineer- 
ing supplies Capital, $125,000 Incorpor- 


Company, Trenton, 


ators, FE. H. Bensel, A. J. Trier, Wm. J. 
Walsh 
Dayton Commercial Auto Truck Company, 


Manufacture and repair auto- 
Capital, $50,000 Incorpor- 
Wehner, HT. A Geo. W. 


Dayton, Ohio 
mobiles, ete 
ators, L. IT. Lewis, 
Ozias, ete 

Harwood Lumber Company, Cleveland, Ohio. 
General lumber and manufacture 
woodwork Capital, $15,000 Incorporators, 
John J. Harwood, R. H. Harwood, Frank H. 
Ewing, ete 


business 
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Clyde Cooperage Company, Clyde, Ohio. 
Manufacture and sell cooperage and other 
wooden products. Capital, $100,000. —Incor- 
porators, J. W. Worst, Julius Walde, George 
Slussman, etc. 


Dr. Stearns Invalid Auto Company, New 
York. Manufacture vehicles and conveyances 
for invalids, automobiles, ete. Capital, $50,000. 
Incorporators, H. H. Stearns, M. T. Shier, 
C. H. Sanborn. 


Safety Foot Guard and Railway Appliance 
Company, Columbus, Ohio. Manufacture rail- 
road safety foot guards, ete. Capital, $10,000. 
Incorporators, G. D. Ridenour, S. VP. Booth, 
H. J. Schwartz, ete. 

Lindell Motor and Auto Parts Manufactur 
ing Company, St. Louis, Me. Manufacture 
and deal in motor vehicles, accessories, etc. 
Capital, $6000.  Incorporators, E. B. Camp- 
bell, A. A. Wagner, Geo. S. Branks. 


International Automobile League Tire and 
Rubber Company, Buffalo, N. Y. Manufacture 
tires, motor vehicles, automobiles and sundries. 
Capital, $1,000,000.  Incorporators, Alfred C. 


Bidwell, Wm. Preiss, Chas. H. Bowe. 
James S. Johnston Manufacturing Com- 
pany, Utica, N. Y. Manufacture machinery, 


appliances. Capital, 
Powell, Whites- 
Utica. 


electrical supplies and 
$100,000, Incorporators, C. A. 
bero; J. S. Johnston, L. A. Johnston, 


Electro-Chemical Rubber and Manufacturing 
Company, Jersey City, N. J. Manufacture 
electric motors, dynamos, etc. Capital,+$200,- 
000. Incorporators, L. Daft, Rutherford, N. J. ; 
A. H. Martin, Short Hills: C. E. Haydock, 
W. M. Clark, New York. 








Business ITEMS 








Electric Company reports having 
taken a number of orders recently, among 
others one for two 100-kilowatt and one 
75-kilowatt engine-type generators and a num- 
ber of slow-speed motors for ventilating work. 


Garwood 


Ph. Bonvillain & E. Ronceray, of Paris, 
France, who exhibited French molding ma- 
chines in this country, have purchased back 


the United 
mold- 
their 


Hi. Mumford Company 
rights for the universal 
and pattern system of 


from the E. 
States patent 
ing machines 
origin. 








TrADE CATALOGS 








Roth Brothers & Co.. Chicago, Ill. Bulletin 


No. 193. Type T motors. Illustrated, 12 
pages, 6x9 inches. 
Ww. W. Oliver Manufacturing Company, 


Bulletin No. 10. Crown dental 


Illustrated. 


Buffalo, N. Y. 
rolling mill. 


E. M. Dart Manufacturing Company, Provi- 
dence, R. I. Vamphlet. Unions, flanges, el- 
bows and fittings. Illustrated. 

The Miami Valley Machine Tool Company. 


Circular. No. 1 universal tool 
Illustrated. 


Dayton, Ohio. 


and cutter grinder. 


The Brown Instrument Company, Philadel- 


phia, Penn. Catalog No. 3. Electric pyrom- 
eters. Illustrated, 46 pages, 744x10\% inches, 
paper. 


and Stamping Works. Buf- 
Sterling hack-saw blades 
Illustrated, 


Diamond Saw 
felo, N. Y. Catalog. 
and frames, power machines, ete. 
4x7 inches. 

The Cutler-Hammer Manufacturing Com- 
pany. One Tlundred and Forty-fourth street 
and Southern Boulevard, New York. Catalog. 
Battery-charging rheostats. Illustrated, 48 
pages, 5x8 inches. 


16 pages, 
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FoRTHCOMING MEETINGS 

National Society for Promotion of Indus- 
trial Education, fourth annual convention, 
Boston, Mass., November 17, 18 and 1%). 


American Society of Mechanical Engineers ; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth street, 
New York City. 

Boston Branch National Metal Trades As- 
sociation. Monthly meeting on first Wednes- 
day of each month, Young's hotel. D. F. 8. 
Clark, secretary, 141 Milk street, Boston, 
Mass. 

Providence Association of Mechanical Engi- 


neers. Monthly meeting fourth Tuesday each 
month. E. C. Bliss. president, 91 Sabine 
street, Providence, ’ 

New England Foundrymen's Association ; 
Regular meeting first Wednesday evening 


of each month, excepting July and August. 
Secretary, Warder, 1735 Monadnock 
block, Chicago, Ill. 


regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 


F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsyl- 
vania: monthly meeting third Tuesday.  El- 
mer K. Hliles, secretary, Fulton building, 
Pittsburg, Penn. 

Superitendents’ and Foremen’s Clnb of 


Cleveland: monthly meeting third Saturday. 
Philip Frankel, secretary, 310 New England 
building, Cleveland, O. 

Western Society of Engineers, Chicago, Ill. 


WANTS 

















Rate 25 cents per line for each insertion. 
About siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
week’s issue. Answers addressed to our care 


will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 


if not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, as- 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 








MISCELLANEOUS WANTS 














Caliper catalog free. E.G.Smith, Columbia, Pa. 


We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 


Wanted—Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINIST. 


Light, fine machinery to order; models and 
soot, work specialty. E. O. Chase, New- 
ark, N. J. 


Screw 


Special machinery accurately built. 
Rob- 


machine or turret lathe work solicited. 
ert J. Emory & Co., Newark, N. J. 


Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St.. Wash- 
ington, D. C. Write for Inventor's Handbook. 


New ideas develoned, designing and de- 
tailing of special machinery: terms reason- 


able and work strictly confidential.- Box 798, 
AMERICAN MACHINIST. 


A well equipped machine shop within 30 
miles from New York solicits orders for all 
kinds of machine work. Send inquiries: The 
ea. Refrigerating Co.. New  Bruns- 
wick, N. J. 


Light or medium weight machinery to man- 
ufacture on contract or special machinery to 
build. Box 734, AMERICAN MACHINIST. 


A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 


Any broken machinery parts expertly weld- 
oxy-acetylene process; difficult repairs 


ed by 
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requiring skilful preheating are our specialty ; 
automobile cylinders and crank cases also; 
ask for detailed information, references, etc. ; 
we positively weld (not braze) cast iron, 
aluminum and other metals;.no charge un- 
less successful; one trial will convince you. 
Waterbury Welding Works, Waterbury, Conn. 











HeLe WANTED 


I | 














Classification indicates present address of 
advertiser, nothing else. 


CALIFORNIA 

Wanted — Bookkeeper for _ manufacturing 
plant, employing from 20 to 25 hands; young 
man familiar with modern uptodate methods, 
cost keeping, etc. Write fully age, experience, 
salary wanted. Box 812, AMER. MACHINIST 


CANADA 

Wanted — First-class man on automatic 
screw machine work, setting up, camming, 
devising new tools and methods speeding up; 


highest wages to the right man. Box 825, 
AMERICAN MACHINIST. 
COLORADO 


Due to the steady Increase of our busi- 
ness, we are constantly in need of drill press, 
lathe, planer, grinder, Jones & Lamson and 
bench men; also toolmakers and tool smiths; 
good climate and location; steady work, good 
pay to first-class men; shop clean, light and 
well ventilated: 9 hours work. Address, stat- 
ing experience. J. Geo. Leyner Engineering 
Works Co., Littleton, Colo. 

CONNECTICUT 

Wanted—First-class draftsman. 
letter to Waterbury Clock Co., 
Conn. 


Wanted—We want a machine salesman to 
cover territory in and around New York City; 


Apply by 
Waterbury, 


standard machine that Is used in all fac- 
tories. Address. P. O. Box 685, Waterbury, 
Conn. 


Wanted—Salesmen to handle on a generous 
commission basis, a well advertised and 
quick selling line of lathe tools; commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 





“R. T.,” AMERICAN MACHINIST. 
INDIANA 
Wanted—A-1 man for tempering tools; one 
who has experience in case-hardening pre- 


ferred: give experience and references. Ad- 
dress “A. B. C.,” Box 186, indianapolis, Ind. 

Wanted—A thoroughly capable foreman for 
tool room employing twenty toolmakers an 
machinists; must be naturally endowed with 
capacity to command respect of workmen and 


be thoroughly experienced in very accurate 
and exacting punch and die work. Address 
“A. B. C.,” Box 186, Indianapolis, Indiana. 


MASSACHUSETTS 
Wanted—Experienced and designing drafts- 
men. Address replies to Supervisor of Draft- 
ing Rooms, General Electric Co., Pittsfield, 
Mass. 
NEW JERSEY 


Lathe and yise hands in shop, 15 miles 


from New York; must be sober and steady; 
opportunity for advancement; state experi- 
ence, references, wages and all information 


in first letter. Box 843, AMER. MACHINIST. 


NEW YORK 

Wanted—First-class machine tool salesman, 

one with practical experience preferred. Box 
840, AMERICAN MACHINIST. 


Wanted—First-class men for steady work 
on milling and grinding machines. E. W. 


Bliss Company, Adams & Plymouth Streets, 
Brooklyn. 
Wanted—First-class lathe hands, planer 


hands, boring mill and slotter hands; also a 
few erectors; must be first class and accus- 
tomed to heavy work. Address P. O. Box 


$53, Buffalo, N. 
Wanted—Experienced draftsman with ex- 
perience in furnaces, structural steel, piping, 


etc.; small town in western New York: give 
full particulars and state salary required. Box 
826, AMERICAN MACHINIST. 

Wanted—First class lathe and_ grinder 
hands; steady work, good wages; nine hours 
per day: no labor troubles. Apply in person 
or write the P. H. Giil & Sons Forge & Ma- 
chine Works, 2 Lorraine St., Brooklyn, N. Y. 

Automatic screw machine operator: an ex- 
perienced man on Brown & Sharpe, Cleveland 


AMERICAN MACHINIST 


and Spencer automatic machines, to act as 
assistant to foreman over about fifty men. 
Address, stating age and experience, Box 853, 
AMERICAN MACHINIST. 


OHIO 


Machinists wanted on locomotive work 
in the Middle West. Box 770, Am. Maca. 


Machinist wanted to instruct men in the 
use of machine tools; give age, experience. 
Box 771, AMERICAN MACHINIST. 


Wanted—General machine shop foreman, 
capable of managing the machine department 
of an electrical plant, manufacturing small 
motors and dynamos: applicant must be A-1 
in handling men and equipment; state age, 
experience and salary. Box 845, AM. MACH. 


Wanted—-Superintendent in Cincinnati, ex- 
perienced in building lathes and radial drills: 
applicant must show good past record and 
must be capable of assuming entire charge of 
the manufacturing end of our business. Box 
862, AMERICAN MACHINIST. 


Wanted—First-class machinists, toolmakeres 
die sinkers, lathe, planer, drill press, screr 


machine, boring and milling machine ope:- 
atcrs, wood patternmakers, brass moldéers, 
polishers, buffers, finishers, spinners, mil!- 


wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of itmprovinz 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association Address Commissioner's 
Office, 605 New FEncland Bldg., Cleveland, O. 


PENNSYLVANIA 


hands and fitters on ma- 
Colburn Machine Tool Co., 


Wanted—Floor 
chine tool work. 
Franklin, Penn. 


Machinists—Machine operators wanted for 
day and night turn; plenty of work; none but 
sober and steady men need apply. Standard 
Engineering Co., Ellwood City, Penn. 


Tool draftsman and designer with shop ex- 
perience, desires to change; Philadelphia or 
vicinity. Box 839, AMERICAN MACHINIST. 


The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


RHODE ISLARD 


Wanted—Salesman on hoisting engines; 
must be acqnainted with the trade; oppor- 
tunity of a life time for the right man: ap- 
Mlications will be received until September 1 
30x 850, AMERICAN MACHINIST. 


Wanted—Superintendent for shop on med- 
ium heavy engine work: splendid opportunity 
for the right man: must be uptodate and able 
to modernize in the best sense of the word; 
no system crank need apply: applications re- 
ceived until September 1. Box 849, Am. Ma 





SITUATIONS WANTED 














Classification indicates present address of 
advertiser, nothing else. 
ILLINOIS 


Situation as superintendent in some steam 
specialty factory: lubrication or oiling de- 
vices preferred. Box 858, AMER. MACHINIST. 


MASSACHUSETTS 


Special machine designer wishes to change. 
Box 864, AMERICAN MACHINIST. 


Wanted—Position as foreman of screw ma- 
chine department ; expert on estimating speeds 


and feed, and best method of production. 
Box 863, AMERICAN MACHINIST. 
Superintendent of a large manufacturing 


plant, with wide experience on automatic and 
labor saving devices, desires making a change. 
Box 788, AMERICAN MACHINIST. 


MISSOURI 


Position as general foreman; now em- 
ployed; 15 years’ experience on small and 
medium interchangeable parts; thoroughly 


up to date on dies, jigs and manufacturing 
facilities; A-1 hustler and good executive 
ability. Box 852, AMERICAN MACHINIST. 
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NEW JERSEY 
Master mechanic, energetic, progressive and 
up to date, practical toolmaker and designer, 
experienced on accurate and interchangeable 
work ; now employed but wishes change; best 
references as to ability and integrity. Box 


835, AMERICAN MACHINIST. 
NEW YORK 
Mechanical engineer, 10 years’ experience, 


open for engagement. Box 855, AMER. MACH. 

Machine blacksmith wants steady work; 
fully able to take charge of shop. Box 851, 
AMERICAN MACHINIST. 

Draftsman, well experienced detailer, 
mechanic, wishes responsible position. 
854, AMERICAN MACHINIST. 

Mechanical engineer, 18 years’ eupertence 
in tool and dies, and well familiar in die cast- 
ings. Box 856, AMERICAN MACHINIST. 

Mechanical draftsman, aged 20, desires po- 
sition; two years’ experience ; low salary con- 
sidered ; reference furnished. Box 859, Am. M. 

Foreman, middle aged, now employed, latest 
methods, engineering, dynamos, electrical and 
general machinery; A-1 hustler; can handle 
force with executive ability. Box 860, Am. M. 

Superintendent and factory manager, has 
specialized in organization, equipment, meth 
ods of production and paying for labor and 
cost accounting; established reputation as a 
capable executive. Box 846, AMER. MACH. 

Expert mechanic, technically educated, with 
ten years’ practical experience in toolmaking 
and experimental work, desires change: ex- 
pectations moderate; age 30, married: West 
or Middle West preferred. Box 857, AM. Ma. 


PENNSYLVANIA 


Mechanical engineer; extensive shop prac- 
tice; expert on cost reduction and increase 
of output; uptodate in modern shop methods. 
Box 831, AMERICAN MACHINIST. 

RHODE ISLAND 


Salesman having wide acquaintance with 
manufacturing interests in New England, de- 
sires to represent progressive concern manu- 
facturing high-grade product; salary or com 


rood 
30x 




















mission basis. Box 861, AMER. MACHINIST. 
For SALE 
For Sale—Nearly new No. 16 oven furnace. 
Mr. Wales, Keene, N. H. 


For Sale—One Rarefied dust collector, new ; 
never been used; will make price right. The 
Ready Tool Co., Bridgeport, Conn. 


Four thousand dollars will buy a light man- 
ufacturing machine shop, brass foundry and 
plating works, doing a safe, steady, profitable 
business in this city; established twenty 
years; health only reason for selling. For 
full information address Hoyt Investment 
Company, 4290 Queen Ave., South, Minneap- 
olis, Minn 


For Sale—Three return tubular boilers, 
manufactured by Riter Bros., Buffalo, N. Y. 
Drums 72x16 feet 0 inches; each boiler with 
sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartford, Conn; 93 
Ib. steam pressure; boilers in good condition; 
can be delivered in two to three months, anc 
seen in operation at Buffalo Bolt Company's 
: ¥. 


plant, North Tonawanda, N 

An opportunity to start a machine shop; 
we offer one of our departments for sale, 
the one used to establish our business; it is 


small and profitable work, but as we are de- 
voting ourselves to heavier work, we offer to 
sell for $2000, all the drawings, patterns, and 
stock of finished and partly finished parts 
and rough material (inventories over $3000), 
circulars, electrotypes, special machinery and 


fixtures, and an established trade. Address 
Sipp Machine Company, Paterson, N. J. 

For Sale--One Nash gas engine, 20 horse- 
power, two cylinder, for electric lighting, 


one Beaman & Smith hor- 
zontal boring mill; table 25 inches wide, 36 
will bore 12 inches diameter, 24 
and face 20 inches diameter: one 
B. Colt Co. acetylene gas appar- 
atus. The above machines are in excellent 
condition, having been very little used. For 
further particulars and prices apply to Rider- 
Ericsson Engine Co., 35 Warren St., New York. 

For Sale—Machine shop, foundry, boiler, 
blacksmith and pattern shop and general ma- 
chinery supply business; complete equipment 
and doing a profitable business: located in 
the greatest coal, metal mining and smelting, 
timber and farming section of Colorado; fine 
city, climate, water and schools; unusual op- 
portunity for machinist and foundryman to 
form partnership and secure prosperous grow- 
ing business, at a sacrifice: family death 
necessitates owner leaving. Box 800, Am. M. 


poner or power: 


inches long: 
inches long. 
300 light J. 
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‘Talks With Our Readers 











By the Sales Manager 





f ERE'S a letter we re- 
ceived some time ago: 


Tue AMERICAN MACHINIST, 
New York, N. Y. 
Gentlemen: 

I wish to make a_ suggestion 
which I think would be of much 
interest and greater benefit to your 
readers, as well as to your enter- 
prising advertisers. 

It takes quite a while to look over 
all the advertising each week, and 
yet every progressive manufacturer 
feels that he must keep in touch 
with every new apparatus and 
device. Is it not possible for you to 
print an index in each issue, indi- 
cating the names of the advertisers 
who are new or who have changed 
their copy, together with the num- 
bers of the pages on which such 
advertisements appear? 

Yours very truly, 
THE STERLING MFG. CO., 
WARREN D. CHASE, 
General Manager 


Thirteen years ago there 
was need for such an index 
there is none now. 

Then practically every ad- 
vertisement that appeared in 
any technical paper was a 
standing card—it gave no in- 


formation except the name 
and address of the concern 
and product made. 

It was a landmark that only 


new comers took any partic- 


‘ 


ular notice of, or ‘a 


card 


that served to keep the mak- 
er’s name before the public.” 

It’s different now. 

** ** 

The Bullard Machine Tool 
Co. was the first advertiser in 
the AMERICAN MACHINIST to 
regularly change its copy. It 
came about in this way: 

In 1897 the Old Man, while 
talking with Mr. Bullard, told 
that he 


right to expect the readers of 


him had no more 
the AMERICAN MACHINIST to 


read the same _ advertise- 
ments week after week, than 
did the editors the same edi- 
torials week after week. 
That an advertisement that 
didn’t give information, just 
the kind of selling information 
that a salesman would give in 
was 
half 


a personal interview, 


shirking—wasn't doing 
what it should. 
Mr. Bullard said he didn’t 
have time to attend to it. 
The Old Man 


show what could be done. 


offered to 


He was glad of the oppor- 


tunity to show what a great 


educational force, what a 
power, advertising was for 
He did. 


* *k * 


creating business. 


That was the beginning of 
our Service Department. 

Last year this department 
This 
year it is costing much more. 


cost us over $13,000. 


It does nothing but make 
the advertisements in our 
papers more interesting, in- 
formative and accurate. 

That’s one reason why the 
advertising pages of the 
AMERICAN MACHINIST are just 
as important from the reader’s 
standpoint as are the editorial 
pages. 

Why, every time. we skip 
the advertising pages we are 
missing something, overlook- 
ing helpful suggestions, prac- 
tical ideas that will get better 
results for us at a saving of 
labor, or money, or time. 

x ** x 
Say you saw tt in the Ameri- 


can Machinist. 
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ing Co 1397 Wilmarth & Mi n C 
Rider-Bagg Co 125] Windsor Mav hine ‘Co 
Hi athe ae Ga oad comer] Woburn, Gear’ Work 
‘ e of 1e v 0 rf cove oun me ‘owell a 
ot ls ge vA Ae We iward & Pow Plane 
Robinson Tool Works : Ss? Worcester Machine Screw Co 
Rochester Boring Machine Co. 31] Wormer Machinery Co.. C. C 
Rockford Drilling Mach. Co 150] Wrigley Co.. Thos 
Rockford Machine Tool Co 144 - a te 
Rockwell Furnace Co 127] Yale & Towne Mfg. Co . 
Rockwood Mfg. Co 114] Young Machine & Tool Co 
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Abrasive Materials 


Abrasive Material Co........ 103 
American Emery Wheel Co 100 
Carborundum C0......+++++. 38 
Dickinson, Thos. L.......--+: 66 
Norton Co.. ae adh epee ee . 85 
Safety Emery ‘Wheel ee 100 
Vitrified Wheel Co........--- 101 
Accumulators, Hydraulic 
Niles-Bement-l’ond Co. 

51 to 58 and 141 
Watson-Stillman Co.........-12¢ 
Air Lifts 
Ingersoll-Rand Co....-+- wrrt. 
Alloys 
American Vanadium Co.. 118 
Alundum 
See Grinding Wheels. 

Arbor Presses 

tarnes Co., W. F. & John.... 14 
Crane Puller <0. enreeekeees 114 

s-Bement Pone Co., 

— = 51 to SS and 141 
Wilmarth & Morman >. ee 
Arbors 
Brown & Sharpe Mfg. Co.. 

71 and 4th cover 

Cleveland Twist Drill Co.,. 
4th cover 
Cochrane-Bly Co. aa teenie 7 113 
Morse Twist Drill & Machine __ 
Co ere ree Ss ee ee 0 
Pratt Chuck Co.......+++0- 104 
Skinner Chuck Co.....++++> . 104 
Union Mfg. Co0.....---eeeee 106 
Union Twist Drill MODS oa eee 77 
Wilmarth & Morman Co....- 100 
Balancing Ways 
towsher Co., a. Peesstsvoeus 27 
Balls, Steel 
Abbott “ > eer ee yer. 116 
Boker & Co.. Hermann..81 and 146 
Bretz Co., (Ee arrests) 
Barrels, Tumbling 
ae reer 


Abbott 
Bars, Boring 


Jonman & Smith Co...25 and 104 


Cleveland Twist Drill Co.. 
ith cover 
Eelmes Engineering Works, 
iy » 
Se i stew ethan oes 128 
Niles-Bement Pond Co., 
41 to OS and 14l 
; _ 106 


Underwood Co., H ; 
Bearing, Ball and Roller 


Auburn Ball Bearing Co . 116 
Roston Gent Works . LOS 
a > oe SS Sarre -— 
Hess-Bright Mfg. Co........ aD) 


Bearings, Bronze 
Rider-Bagg CO. ...-ccrcccecs 125 
Belt Clamps 
Hovvson & Pettis Mfg. Co....105 
Belt Dressing 
Dixon Crucible Co., Joseph 126 
Schieren CC (‘has 4. jane u 
Belt Fasteners 
Meeetel Ce. c2ccas th cover 
crreene lweed & Co 142 
Belt Filter 
Schieren Co., Chas. A....... U7 
Belting, Leather 
Colonial Leather Co......... 111 
Schieren Co., Chas. A....... O7 
Benches, Work 
Brown & Sharpe Mfg. Co., 

71 and 4th ver 
Manufacturing Equipment and 

Engineering Co 123 
Bending Machinery, Hy- 
draulic 

Niles-Bement-T" md Co., 

»} ta OS ind 141 
Sellers & Co., Wm , 2 
Bending Machines, Plate 
Long & All itter Co . 99 
Niles-Bement-Pond Co 

me (Uf 5S and 141 
Sellers & Wm : — 


Bending Machines, Power 


National Machryv. Co 106 
Niles-Bement-Pond Co 

51 to SS and 141 
Sellers & ( Inc., Wm 32 





Bending Tools, Hand 
Wallace Supply Co.......... 127 
Blanks, Nuts and Screw 
Electric Welding Products Co. 
Blocks, Chain 

Hoists, Hand 

Blocks, Die 

Nicholson & C>., W. H....... 89 
Blowers 


126 


See 


American Gas Furnace Co....119 
Chicago Flexible Shaft Co...118 
Garwood Electric Co........ 137 
General Electric Co......... 136 
Niles-Bement-Pond Co., 

51 to 5S and 141 
" s  °&& Serre, 139 


Westinghouse Elec. & Mfg. Co. 137 


Blue Print Machines 


Buckeye Engine Co......... - 143 
Keuffel & Esser Co.......0.. 26 
Blue Print Paper 
Keuffel & Esser Co......--- 26 
Bolt and Nut Machinery 
ete Tee. CO. vccnencawas 143 
Davis Machine Co., W. BP... 146 
Detrick & Harvey Mach. Co. .102 
ee eee 102 
Harrington, Son & Co., Edwin. 133 
Landis Machine Co.......... 127 
Manville Mach. Co., FE. J..... 99 
> i ae cee 33 and 140 
Motch & Merryweathe Ma- 
gg > eer 140 
National-Acme Mfg. Co...... 154 
National Machinery Co...... 106 
Newton Mach. Tool Wks..... 19 
New Haven Mfg. Co.....--- 42 


Niles-Bement-Vond Co., 


51 to 58 and 141 
Prentiss Tool & Supply Co...140 
peseee & Oe. Wie wccccccce 32 
Standard Engineering Co..... 112 
Webster & Verks oTol Co..... 103 
Wiley & Russell Mfg. Co..... 97 
Bolts and Nuts 
Electric Welding Products Co. 126 
National-Acme Mfg. Co . 154 


Bone for Case-Hardening 
Hubbard Co...cccs 124 
Books, Technical 


McGraw-Hill Book Co........ 86 
AMERICAN MACHINIST.......-135 


Boosters 


Rogers «& 


Berke Glectric Coe. ..ccececes 139 
Garwood Electric Co......... 137 
General Electric Co.......ee- 136 
Se Sera ee 138 


Westinghouse Elec & Mfg. Co. 137 
Boring Machines, Portable 
Rochester Boring Machine Co. 31 


Boring, Drilling and Milling 
Machines, Horizontal 


Lucas Machine Tool Co...... 138 
Boring and Drilling Ma- 
chines, Horizontal 
Barnes Co \W EF. & John ° 14 
Beaman & Smith Co..25 and 104 
Letts Machine Co con 9 
Detrick & Ilarvey Mach. Co, ,102 
Fitehbur Machine Works 132 
Fosdick Mach. Tool Co — 
Grisholt Machine Co.... 134 
Hill, Clarke & Co sve owes te 
Iloefer Mfg. Co 131 
Manning, Maxwell & Moore 151 
MeCabe, J. J ms and 140 
Moteh & Merryweathe Ma 
chinery Co 140 
New Hlaven Mfg. Co 12 
Newton Machine Tool Wks . 1 
Niles-Bement-Pond Co 
o1 to SS and 141 
rentiss Tool & Supply Ce 140 
Rochester Boring Machine 
Co a ee 
Rockford Drilling Mach. Co 150 
Sellers & Co... Wm . a2 
Springfield Machine Tool Co... 65 
Vandyck Churchill Co ee 94 
Roring and Turning Mills, 
Vertical 
American Tool Wks. Co...... 8 
SS eer 95 
Baush Mach | Co 24 
Retts Machine (: 9 
Bullard Machine Tool Co 
152 and 153 
Colburn Machine Tool Co., 
17 ind 116 
Flather Mfg. Co... E. J. ..110 
Gisholt Machine (« 134 
Harrington, Son & Co., Edwin. 133 





Boring and Turning Mills, 
Vertical—Continued. 
Manning, Maxwell & Moore...151 
Marshall & Huschart Machin- 
Or Te sece.e see ae 141 and 142 
4 Se eS ae 133 and 140 
Motch & Merryweathe:r Ma- 
Ct Chee wcewk tes awe ne 140 
Fe OO ee 99 


Newton Machine Tool Wks... 19 


Niles-Bement-Pond Co. 


>1 to 58 and 141 
oo SS ere 32 
Wormer Mehry. Co., C. C....141 


Boring Tools 


Armstrong Bros. Tool Co.... 88 
Western Tool & Mfg. Co..... 143 
Brazing 

Industrial Oxygen Co........ 123 
Banmtera Mie. Co., F. C..cess 120 


Broaching Machines 
Harrington, Son & Co., Edwin. ry 


ceeee, Cees & CO. .ccccs —- 
Lapointe Mach. Tool flees 134 
Buckets, Coal 

fa ee ° 47 
Bulldozers 

ke ae ee 233 
National Machinery Co...... 106 


Niles-Bement-l’ond Co., 

51 to SS and 141 
Tool & Supply Co...140 
Burnirhing Machinery 
ge Ok eee 
Butt Drilling and Milling 

Machines 

peener Ce. Fe Bicsccaes eoee 
Cabinets, Tool 
Bros. Tool Co.... 88 
Schlemmer & Co. 81 
Drill & Mach. Co. 75 


Prentiss 


Armstrong 
Itammacher, 
Morse Twist 
Calipers 

Brown & Sharpe Mfg. Co., 


71 and 4th cover 
fy > 3. Se 95 
a ee a eee 40 
Cam Cutting Machinery 
Manville Machine Co., E. J... 99 
Rowbottom Machine Co...... 95 
Cams 
Bilgram Machine Works..... 108 
Boston Gear Works.......... 108 
National Mach. & Tool Co.... 96 
Rowbottom Machine Co...... 95 


Carborundum 
See Grinding Wheels. 
Carbonizing 


American Gas Furnace Co. 119 
Bridgeport Metal Treating Co. 124 


Cars, Industrial 
OS ee er 
Case-Hardening 


American Gas Furnace Co...119 
Bridgeport Metal Treating Co.124 
Chicago Flexible Shaft Co....118 
Rockwell Furnace Co........ 127 
Rogers & Hubbard Co. . 124 
Williams & Co., J. H..S7 and 91 
Castings, Aluminum 
emer DO. kc. cececdes -125 
Castings, Brass and Bronze 
Crimn & Athimao. «<scsccvccs 126 
Livermore, Homer F........ 125 
Lumen Bearing Co.......... 124 
| 6 ee 125 
Whitlock Coil Pipe COs ccceees 144 
Castings, Die Molded 
Doehler Die Casting Co.....120 
Franklin Mfg. Co é 121 
Parker White Metal & Mach : 

Co 125 
Syracuse Die Moulded Castingl 

> Van ; ; 2 @ ahaa waa a ee 
Veeder Mfg. Co.. ache 99 
Castings, Tron 
Blaisdell Mchry. Co..124 and 128 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 

Buffalo Fdry. & Mach. Co.. 98 
IE TRY SU ae cheer a a ew al sate 125 
Link-Belt Co 2eeeee Ge 17 
Livermore, Tlomer F 125 
Springfield Mach. Tool Co 65 
Syracuse Die Moulded Casting 

Co in alien ae 
Taylor & Fenn Co........ 18 
Veeder Mfg. C« eo 
Wheeling Mold & Fdry. Co...134 





Steel 


a 
a 
& Fdry. Co..... 40 


Vanadium 


Castings, 
Hess-Bright 
Livermore, 
United Engr. 
Castings, 


American Vanadium Co......118 
Cast Iron Brazing 
Industrial Oxygen Co........123 
Sanford Mfg. Co., F. G......120 
Cement, Iron 
Felton, Sibley Co.. 
Obermayer Co., 8.. 
Smooth-On Mfg. Co.. 


covcccccce 94 
cocccccce 196 


coccccce lO 
Centering Machines 


Machine is ccuevenn ee 
Met we Ws Mee ns an 133 and 140 
National Mac hine Co........100 

Niles-Bement-lVond (Co., 
51 to 58 and 141 

& Whitney Co. 

2d cover, 3 and 59 to 64 
aseeec ee 


Son Co., F. 
Mach. Co., D. ‘B..... 105 


Milling 
Bickford & Washburn........142 


ITendey 


l’ratt 


Wells & 
Whiton 


Centers, 


Centers, Planer 

Cincinnati Planer Co........ 37 
. Fy “ Peer 66 
Morse Twist Drill & Mach. “Co. 75 
New Haven Mfg. Co......02- 42 


Niles-Bement-Pond Co., 

_51 to 58 and 141 
Reed Co., F. 27 
Woodward & Powell Planer Co. 83 


Chains, Driving 


Boston Gear Works......... 108 
Diamond Chain & Mfg. Co 87 
Link-Belt i ainedatadnacads ae 
res SO Giecccecvececss SO 
Whitney Mfg. Co....... a 
Chucking Machines 

Acme Machine Tool Co...... 36 
American Tool Wks. Co...... 8 
Bardons & Oliver.......c0-. 106 


Brown & Sharpe Mfg. Co., 


71 and 4th cover 
Cleveland Automatic Machine 
ERE ES RET Ain ep MS 18 
Garvin Machine Co..... —s 
Gisholt Machine Co.......... 134 
LeBlond Mach. Tool Co., R. 
79 oad “th. ‘eames 
oe ee eae 1383 and 140 
Niles-Bement-Pond Co., 
51 to 58 and 141 
Potter & Johnston.....20 and 21 
peee Ce. F. Bicescs eamakeeees ae 
Warner & PROOF DBs ccccccs 33 
Windsor Machine Co......... 16 
Chucks, Drill 
Almond Mfg. Co., T. R......104 
mrowe & Ce. BR. Waeacvcece -- 106 
Cleveland Twist Drill Co 
4th cover 
Cushman Chuck Co......... 105 
Gronkvist Drill Chuck Co....105 
Horton & Son Co., E........ 104 
dacoba Mie. Co...ccccccces 107 
Peer SOG Oi. ccsccsevcs 103 
ay See OO... csccssene 106 
Morse Twist Drill & Mach. 
es id dbl ean hal ca deren 75 
Niles-Bement “Pond Co. 
51 to 58 and 141 
wee Cie O6. si ctncccncek 104 
Skinner Chuck Co........... 104 
Standard Tool Co........ ° 25 
Lo | 2 106 
Whitman & Barnes Mfg. Co... 38 
te + ae 69 
Whiton Mach. Co.. D. E..... 105 
Wiley & Russell Mfg. Co..... 97 
Chucks, Lathe 
Cincinnati Chuck Co......... 106 
Cushman Chuck Co......e.. 105 
Gisholt Machine Co..........18 
Iloggson & DPettis Mfg. Co....105 
Ilorton & Son Co., E.........104 
Iforton Machine Co., S. B....104 
Niles-Bement-Pone Co., 
51 to SS and 141 
a. &:. 2 104 
Beemer CRMs CO. ccccccecss 104 
eee Bee, CO. «sscancacsesces tee 
Whiton Mach. Co., D. B.....105 
Chucks, Magnetic 


Walker ..-.4th cover 


& Co., O. S.. 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 


mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 


Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and Friction Tapping Devices. 





























The Whitney M’f’g Co., Hartford,Conn. 
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Niles-Bement-Pond 


American Watch Tool Co.. 
on © 





Western Tool & Mfz 
Williams & Co., . 


Watchmen's 


Handling Machinery 


Compressors, 


Compressors, Gas 


Connecting Rods and Straps 





Conveying Machinery 


—I 


Cotters 

| Cleveland Twist Drill Co., 

| 4th cover 

Morse Twist Drill & Mach. Co. 75 
a 


Shuster Co., . Seer rr 90 
Standard Tool Co......scceow 20 
Union Twist Drill Co. .....e- 77 
Whitman & Barnes Co....... 35 


Counterbores 
Cleveland Twist Drill Co., 
4th cover 
Morse Twist Drill & Mach. Co. 75 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 


PICO Cg B. Bice esewecees 95 
Starrett Co., to B.. «ccc ee 


Counters, Revolution 


Grant Mfg. & Machine Co....145 
Oo" to 2 eee 113 
a ee ees 99 


Countershafts 
Almond Mfg. Co.. T. B..... . 104 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 


| Coates Clipper Mfg. Co.... .. 43 
| Ill Slotter People.......... SS 
Evans Friction Cone Co...... 114 


Garvin Machine Co....... . 46 
LeBlond Mach. Tool Co., R. kN 
7 and 4th cover 


MeCabe, J #- ...-133 and 140 


Norton Grinding Co oan . 84 
Safety Emery Wheel Co...... 100 
Smith Countershaft Co....... 116 


Countershafts, Air 
Manufacturing Equipment and 


mmrmeeting CO... cccccsce 123 | 


Countershafts, Friction 


fob a | ee ee SS } 
Evans Friction Cone Co......114 
Warner & Swasey Co........ 33 
Wilmarth & Morman Co...... L100 


Counting Machines 
National Seale Co...... a 


Counting and Printing 

Wheels 
Poehler Die Casting Co...... 120 
y. ) 2 Sh ere 121 
Couplers, Hose 
Greene, Tweed & Co......... 142 
Independent T’neu. Tool Co 12S 
Ingersoll-Rand Co........... 129 
Couplings 
Almond Mfg. Co., T. R.......104 
Caldwe'l & Son ¢ ii. W 117 
Davis Machine Cr Aer, 
Nicholson & a. Wes vas . 89 
Sellers & Co Wim rrr ret $2 
Standard Gauge Steel Co.. - 120 
Cranes 
Brown Hoisting Mechry. Co...114 
Link-Belt Co oe 17 
Manning. Maxwell & Moore... 151 
Mari Bros oo die 
Moore Co., Franklin......... 116 
Niles-Bement-Pond Co 

o1 to SS and 141 

Northern Engineering Works.114 
Obermaver Co s - 124 
Pawling & Harnischfeger Co.114 
eee ae GO. WER. cccscccees 32 | 
Shaw Electric Crane Co re | 
Shepard Electrik Crane « 

Hoist Co . ; 115 
United Eng & Fdry. ¢ : ae) 
Vandyck Churehill Co.... . v4 
Yale & Towne Mfg. Co....... 116 


Crank Pin Turning Ma- 
chines 


Niles-Bement-ond Co 

51 to SS and 141 
Un@erweeod Ce.. 8. B..cceces 106 
Crank Shafts 
yD 96 





| Cupolas and Ladles, Foun- 
dry 

Chermaper Co., GB. inc cevcses 124 

l’axson Co... J Serre 128 


Cutters, Milling 
Adams Co ane 
Becker Milling Machine ¢ 

23 and 123 
Bliss Mfg. Co.. FE. C Lit 
Boker & Co., Hermant 


Brown & Sharpe Mfg. Co 
71 and 4th « 
| Cleveland Twist Drill ¢ 


{th eo 
Ingersoll Milling Machine Co. 90 
Kearney & Trecker 26 
lorse Twist Drill & Mach. Co. 75 
|} Owen Mach. Tool Co 





| Jones & Lamson Mach. 
12, 


Cutters, Milling —Cont. 


Pratt & Whitney Co., 


2d cover, 3 and 
Sloan & Chace Mfg. Co 


i. es Se 
Tabor Mfg RES Ere 
Union Twist Drili Co........ 


Ward & Son, Edgar T 
Whitney Mfg. Co... 


Cutting-Off Machines 


Armstrong Bros. Tool 


siznall & Keeler Mfg. Co 
Brown & Sharpe Mfg. Co., 

71 and 
Davis Machine Co., W. 


Hlurlbut-Rogers Mach 


MecCahe, J. J....22.3ee 
Newton Machine Tool Wks.. 


Pratt & Whitney Co., 


2d cover, 3 and : 
l’rentiss Tool & Supply Co.. 


Slack Mfg. Co 


po, a eee 


Cutting-Off Tools 


Armstrong Bros. Tool Co 
tillings & Spencer Co.. 


Cleveland Twist Drill 


Oo KK. Boot Holder Co. ..ccees 1 


Pratt & Whitney Co. 
2d cover, 3 
Ready Tool Co 


Warner & Sw asey Ms a chcinca 
Western Tool & Mfg. C 


Cyclometers 


Weer - meee. OM. 6k cssecaweons 
Diamond Tools 

Abrasive Material Co........ 
American Emery Wheel 
Dickinson, Thos. L.......... 


Safety Emery Wheel C 


Dies, Sheet Metal 


American Tube & Stamping Co.151 
Ams Machine Co., Max 
On Dee, Ge We Ree caecaes 


Bliss Co.. BE. W 


Consolidated Press & Tool Co. 
Ferracute Machine Co........ 


New Hlaven Mfg. Co 


| Niagara Mach. & Tool Wks.. 
Pratt & Whitney Co 

“d cover, 3 and Of 
Risdon Tool & Mach. Co 


Wade Machine Co 


Waltham Machine Works. : 


Dies, Sub-Press 
American Watch Tool 


Beacon Tool Works........- 1 


Pratt & Whitney Co 


2d cover, 3 and 
Sloan & Chace Mfg. Co ‘ 
Waltham Machine Works.. 


Dies, Threading, Opening 


Loker & Co., Ilermann 
irrington, F 
Foote-Burt Co 
Geometric Tool Ce 


Modern Tool Co 


Pratt & Whitney Co. 
2d cover, 3 and 5! 
Warner & Swasey Co........ 


Drafting Machines 
Keuffel & Esser Ce 


Prawing Boards and Tables 


Keuffel & Esser Co......... 
Waesnmuurm BROS... .ccccceses 
Drawing Materials 

Keuffel & Esser Co.......... 
Drill Speeder 

emma Be. OO... ccccckccex 
Drilling Machines, Bench 
Barnes (o., W.F. & John.... 
Goemer-Prett Oe... ..cccccses 


Iloeier Mfe. Co 


National Machine Co........ 


Pratt & Whitney (¢ 


2d cover, 3 and 59 to 


l’rentice fros. Co 


| Rockford Drilling Mach. @Co..15 
Sloan & Chace Mfg. Co : 
U. S. Electrical Tool C 


Drilling Machines, 
American Tool Works 


| Cincinnati Bickford Tool Co 


_ | Foote Burt Co 
Sl and 146 


MeCabe, J. J 

Niles-Bement-Pond Co 
1 to 

Prentice tros, ¢ 


Sellers & Co.. Wm 


Drilling Machines, 


| Goodell-Pratt Co.. 


and 








138 and 140 





Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co...... Ss 
i (ry + vwwes bee aad 6 ee 95 
tarnes Co.. W. F. & John.... 14 
eS 8 Saar 145 
taush Mach. Tool Co........ 24 
Cincinnati Bickford Tool Co., 

10 and 11 
Flather Planer Co., Mark.....143 
Foote-Burt Mfg. Co..........102 
Fosdick Mach. Tool Co...... 16 
Garvin Machine Co.......... 16 
ON ESO Ee 156 
Harrington, Son & Co., Edwin. 133 
Henry & Wright Mfg. Co..... 93 
a, Le Ch Cis cecevccces 134 
i 2 Ci shew enen ewe 13 
Manning, Maxwell & Moore... 151 
"> “ag a Sesame 33 and 140 
National Machine Co........ 100 
Newton Mach. Tool @&Vorks... 19 


Niles-Bement-Pond Co.. 
51 to SS and 141 

Pratt & Whitney ce... 
2d cover, 3 and 59 to 64 
lrentice Bros. Co....... .e-. 29 
Prentiss Tool & Supply Co...140 
Rockford Drilling Mach. Co..150 


ar Ge Wekcaanvoweve 32 
Zayeor & Femme Ce... cccseces iS 


Drilling Machines, Portable 


Coates Clipper Mig. Co...... 13 
Pe Cee, Cbvetevhaee see 128 
oo Re RR err eer 98 
Hisey-Wolf Machine Co...... 138 
Ingersoll-Rand Co........... 129 
Newton Machine Tool Wks... 19 


Niles-Bement-Vond Co., 

51 to SS and 141 
Rochester Boring Machine Co. 31 
UL. S. Electrical Tool Co...... 138 


Drilling Machines, Radial 


American Tool Works Co..... 8 
Baush Mach. Tool Co........ 24 
Cincinnati Bickford Tool Co., 

10 and 11 
Detrick & Harvey Mach. Co.. 102 


lbreses Mach. Tool Co ee 22 
Fitchburg Machine Works... 132 
Foote Burt Co. ee ee 102 
Fosdick Mach. Tool Co....... 16 
Gang Co. Wm. EF Serer. 
Hamilton Mach. Tool Co 39 


Harrington, Son & Co., Edwin. 13: 
Manning, Maxwell & Moore 1S 
Marshall & Huschart Machry. 


Re Seen ee caver den O28 143 
McCabe, J. J.......1383 and 140 
Morris Mach. Tool Co., Ino. B.131 
Motch & Merryweather Ma 

I I. ik, iva lg aerial ee ae 140 
Mueller Mach. Tool Co...... 97 


| Newton Machine Tool Wks... 19 


Niles-Bement-Pond (Co.. 

51 to SS and 141 
Premties Bree. Ce. ....<+0<- 29 
i f fo ¢ a 32 
Wormer Mehy. Co.,. C. C......141 


Drilling Machines, Rail 


| Foote-Burt Co eee eee . 102 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

51 to SS and 141 
oe eS Se eee 32 
BORG TOGE GO. cc ccccuce’s 25 


Drilling Machines, Turret 


Fay Machine Tool Co...... 130 
Niles-Bement-Pond Co., 


: 51 to SS and 141 
Vanderbeek Tool Works.....1132 
Drilling Machines, Upright 

BUPOGR TOG WOUES. « ccaccces 27 
See eee 94 
Barnes Co... W. F. & John.... 14 
2. bo ee 145 
Beaman & Smith (6..25 and t04 
Celfor Tool Co.. oo e 24S 


Cincinnati Bickford Tool Co., 
10 and 11 

Davis Machine Co... W. P.. j 

Droop & Rein Mch. Tool Wks. 48 


eo! Lee a 102 
Fosdick Mach. Tool Co...... 16 
Garvin Machine Co........ 16 
Gould & Eberhardt.......... 138 
Hamilton Machine Tool Co... 39 
Harrington, Son & Co., Edwin. 133 
Henry & Wright Mfg. Co... 93 
Pass, Ctarke & Ce... a ccccces 134 
oe OE See eee 131 
Kern Mach. Tool Co 208 vn ao 
Knight Machry. Co.. W. B.. 96 


Manning, Maxwell & Moore...151 
Marshall & Huschert Meechry 
Co ae ah -141 and 142 
McCabe, J. J 38 and 140 
Morse Twist Drill & Mach. Co. 75 
Motch & Merrvweather Ma 
chinery Co - Sree 
National Machine Co........ 100 
New HIaven Mfg. Co......... 42 
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The chuck takes all sizes of round, square or hex- 
agonal stock within the capacity of the machine 
without the use of additional jaws or collets. 














— == 
No.6 Wire Feed Screw Machine 
With Roller Feed 


This feature is distinctive of B. & S. machines and is of special importance as it 
eliminates any need for additional jaws or collets for the different shapes of stock. 
The jaws of the chuck are hardened, interlock and will take stock from }” to 14” 
heavy duty and from 4” to 2” ordinary duty. 

The chuck also automatically compensates for any ordinary variation in the size 
of stock. This saves much time that was formerly spent in adjusting the chuck for 
every slight change in the size of the bar. 

The roller feed is located close to the chuck and short pieces of stock can be fed. 
This obviates the necessity of using another bar to follow up short pieces. 

Our General Catalogue shows a full line of Wire 
Feed, Plain and Automatic Screw Machines. 


Brown & Sharpe Mfg. Co. 


Providence, R. I., U. S. A. 























Selling—AMERICAN 


MACHINIST—Section. 


August 18, 1910. 





Drilling Machines, Turret 
Continuce. 


Niles-Bement-l’ond Co., 
D1 


Engines, Automobile 

Doehler Die Casting Co...... 120 
Pree Beet, CO. ce cesacecncuten 
Engines, Gas and Gasolene 


Automatic Machine Co.. 
Blaisdell Mchy. Co.,.124 


Buckeye Engine Co.......... 14: 

Grant Mfg. & Mach. Co......1495 

PGe BerOS. occ 0 eee ee ere 
& Machine Co... 93 | 


Racine Tool 


Engines, Steam 

Buckeye Engine Co ere. 
Nazel Engr. & M: ichine Wks. .113 
| Engraving Machinery 

Gorton Mach. Ce.. Geo O7 
Expanders, Tube 

Nicholson & Co., W. H.....-. 89 


to 5S and 141 
Pratt & Whitney Co., ; 
Yd cover, 3 and 59 to 64 
Prentice Bros. Co......... 29 
Rockford Drilling Mach. Co..150 | 
Sellers & Co., Wm...... . 32 
Sibley Machine Tool Co...... 149 
Sloan & Chace Mfg. Co.. 130 
raylor & Fenn Co...... : iS 
Washburn Shops.........+.++. 93 
Whitney Mfg. Co.... ; ‘ 69 
Wiley & Russell Mfg. Co % UG 
Wormer Machry. Co., C. C....141 
Drills, Center 
Cleveland Twist Drill Co 
tth cover 
Morse Twist Drill & Mach. Co, 75 
Pratt & Whitney Co., | 
vd — 3 and 30 to 64 
Slocomb Co., J on « 95 
Standard Tool Co... 25 | 
| 
Drills, Eleetric | 
Ilisey-Wolf Machine Co......138 
Independent Pneu. Tool Co 128 | 
Niles-Bement-Pond Co., | 
51 to 58 and 141 
Drills, Flat 
Center Teel CO <cccetcoc ea aun 143 
Whitman & Barnes Mfg. Co 38 | 
Drills, Hand 
Coates Clipper Mfg. Co 3 


Ingersoll-Rand Co........+.-. 129 
Niles-Bement-lond Co., 


51 to 5S and 141 

U. S. Electrical Tool Co..... 138 
Drills, Pneumatic 
Ine le} endent T’neumatic ‘Tool 

ah ebaecwens eoceecseeveee 128 
In gersoll-Rand Co..... Jc is case 
Drills, Ratchet 
Armstrong Bros. Tool Co..... 35 
Billings & Spencer Co....... 95 
Boker & Co., Hlermann..81 and 146 


Cleveland Twist Drill Co., 

ith cover 
Greene, Tweed & Co....... . 142 
Parker Co., Chas.. ee 


& Whitney Co., 


l’ratt 

“’d cover, 3 and 50 to 64 
Standard Tool Co......csces 25 
Drills, Rock 


Ingersoll-Rand Co........ 
Dust Exhaust and Collector 
System 


Pangborn, Thomas W. Com- 
WORF ccccceseveesesesionse 28 
Dynamos 
Burke Electric Co........ 139 
Electro Dynamie Co.... ces nee 
Garwood Electric Co.........137 
General Electric Co...... i 
Roth Bros. & Co....... co0enee 
Spr igue Electric Co......... 137 
Trinmph Eleetrie Co 139 
Westinghouse Elec. & Mfg. Co. 137 


Electrical Supplies 


Cushman Electric Co... 139 
Electro Dynamic Co.........138 
Genera! Electric Co.... senee 
Roth Bros. & Co...... —er 
Triumph Electrie Co. cose Bee 
Westinghouse Elec. & Mfg Co. 137 
Elevators 

Albro-Clem Elevator CO... ees 112 
Eastern Machinery Co 116 } 
Harrington, Son & Co., Ed: win. 133 
Sr Gi. cnandseaeesene ss 17 
Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 
Abrasive Material Co.. a 
American Emery Wheel Co... 100 
Dickinson, Thos. IL...... . 66 
Greene, ‘Tweed m Cs céeee . 142 
Reed Mf ee ee eeee 113 
Safety neon Wheel Co 100 
Springtield Mfg. Co... ie 65 
Standard Tool Co . 25 


Stephan Mfg. Co., C. H......102 


ween weeds CO. csc eceeve 101 
Meeeey CO, BOG. ccs wcecsea 102 
Enamel Machinery 

Felton, Sibley & Co........ . 94 
Enclosures, Tool-Room 

Hart & Cooley Co...... 94 


Engineers, Mechanical or 


Electrical 


SS ge See eee coe 47 
Merritt. Jos i i as la 66 
Pangborn, Thomas W. C om. 
pany (‘pated nad euweaed we 128 
SE cs a ee wae emi 126 


129 | 





& Whitney Co., 

2d cover, 3 and St to 64 
Watson-Stillman Co. 127 
Fans, Electric 


Pratt 


General Electric Co ... 136 
Sprague Electric Co. =a 
Westinghouse Elec. & Mfe Co.13%4 
Fans, Exhaust 

Garwood Electric Co.........137 
General Electric Co......... 136 


Elec. & Mfg. Co.13 
Ferro-Vanadium 
American Vanadium Co.. 


File 


Westinghouse 


Handles 


| Western Tool & Mf?. Co..... 143 
Files and Rasps 
American Swiss File & Tool 
aS sa puke ph ahah adel Gk Wie 22 
Barnett Co., G. & H.. er 
Cerver Pee CeO... 5 Sso2048ee 
Hammacher, Schlemmer & Co., 
81 and 146 
Nicholson File Co eee 17 
Reichhelm & Co., E. P.......122 
Simonds Mfg. Co...... oa 96 
Filing Machines 
American Watch Tool Co....111 
Cochrane-Bly Co.......... 113 
Detrick & Harvey “Mach. Tool 
Co. chant ties rere. 
Grant Mfg. & Machine Co....145 
Henry & Wright Mfg. Co..... 93 
Robinson Tool Works eeoeeeeee 9S 
Filler, Iron 
Felton, Sibley & Co......... 94 
Fittings, Hydraulic 
Watson-Stillman (Co......... 127 
Fittings, Steam 
Walworth Mfg. Co.....-.-.ce- 66 
Flanges 
American Spir al Pipe Works. 121 
Sete eee Ge, Be Be csccsaice 142 
Flexible Shafts 
Chicago Fiexible Shi ft Co...338 
Coates Clipper Mfg. Co...... 13 
Gem Mfg. Co....... ane a 
Forges 
National Machinery Co.....,. 106 
Rockwell Furnace Co........ 27 
Forgings, Drop 
American Spiral Pipe Works. 121 
Lillings & Spencer Co...... 95 
bliss Co, | Sate 4 23 
Brown & Co. are 106 
©. K. Tool Holder Co = 143 
age-Storms Drop Forge Co... 92 
| Williams & Co., J. H..S7 and 91 
Forgings, Finished 
Union Mfg. & Drop Forge Co.. 126 
Forgings, Machine 
Tindel Morris Co.........0-. 96 
Forgings, Steel 
American Spiral Vipe Works. 121 
Forgings, Vanadium 
American Vanadium Co...... 118 
Foundry Furnishings 
Se 121 
emeeeer Ce., Bis cccvecsavs 124 
angborn, Thomas W Com 
DE seceacusceudscees eee 128 
Pee Ds O. Wesscsceuns 128 
Rockwell Furnace Co........ 27 
Frictions, Paper and Iron 
Rockwood Mfg. Co......... 114 
Furnaces, Annealing and 


Tempering 
American Gas Furnace Co...119 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Flexible Shaft Co...118 
Electric Co verre 136 

Barker Mfg. Co....121 


Chicago 
General 
Gilbert & 


peGememe Bite. CO. ...cccccces 125 
Rockwell Furnace Co. err: 
Tate, Jones & Co 125 


Furnaces, Coal and Oil 

Gilbert & Barker Mfg. Co....121 
Rockwell Furnace Co........ 127 
Tate, 5 


Furnaces, Electric 


| General Electric Co......... 136 
re ee ewan 125 
Obermayer Co., B&B... .ccccsecs 124 
Furnaces, Gas 
American Gas Furnace Co...119 
Chicago Flexible Shaft Co....118 
Gilbert & Barker Mfg. Co....121 
Rockwell Furnace Co........ 127 
Furnaces, Melting 
American Gas Furnace Co...119 
Chicago Flexible Shaft Co 118 
Rockwell Furnace Co........ 127 


Furnaces, Welding 
Gilbert & Barker Mfg. Co....121 
Industrial Oxygen Co.......1 
Rockwell Furnace Co........ 1 
Sanford Mfg. Co... F. C......1 
Toledo Electric Welder Co....1 
Furniture, Machine Shop 


ast & Coen OO. .sccdscose O4 
| Manufacturing Equipment & 
Engineering Co. .....cecee 23 

Page-Storms Drop Forge Co 92 


Gages, 


Dial 

American Watch 
Ames & Co., B. C.. 
Recording 


Tool 


Gages, 
een Ga xsdweencsee 4th cover 
Gages, Standard 
grown & Sharpe Mfg. Co.. 
71 and 4th cover 


Cleveland Twist Drill Co., 
4th cover 

Grénkvist Drill Chuck Co....105 
Henry & Wright Mfg. Co..... 93 
Morse Twist Drill & Mach. Co. 75 
Pratt & Whitney Co., 

2d cover, 3 and 59 to 64 
Pees fk, a. Bese canansens 95 
I a hs i a a's wae @ oe 40 
Se Ge, EO ha sonar es ewes 42 
Gages, Steam 
ee 4th cover 
Gaskets 
Greene, Tweed & Co....... «. 142 
Smooth-On Mfg. Co........ . 126 
Gear Cutting Machinery 
Adams Co. een 


Becker Milling r "Machine Co. 

3 and 104 
Machine Works ae 108 
& Sharpe Mfg. Co., 
71 and 4th cover 
Gear & Ma 


Bilgram 
Brown 


‘arpenter-Kerlin 


tas ot ae 110 
Cincinnati Gear Cc ‘tling 4 i- 

eae ee 50 
Cincinnati Shaper Co...... . 50 
Ce, Oe ee a oe das eae 112 
Fellows Gear Shaper tie es ee eee 
Fiather Mfg. Co., E. J....... 110 
Foote Bros. Gear & di: ach. Co. 112 
Gould & Eberhardt...........138 
Harrington, Son & Co., Edwin. 133 
Marshall & Huschart Machry. 

} + ere rr ee 141 and 142 
Mcc abe, | a ean ee 133 and 140 
Meisselbach-Catuecci Mfg. Co..110 
Motch & Merryweather§ Ma- 

ne eee 140 
Newark Gear Cutting Machine 

I ca Seco ee eh acs (Gta nce eats 112 

| Newton Machine Tool Wks 19 


Niles-Bement-l’ond Co., 
D1 to OS 


and 141 


i 

| Pratt & Whitney Co., 

2d cover, 3 and 59 to 64 
Schmidt, F. L..... ‘ san Or 

Sloan & Chace Mfg. Co....... 130 
Spacke Mach. Co., F. W...... 128 
Van Dorn & TImtton Co...... 112 
Walcott & Wood Mach. Tool Co,134 
Waltham Machine Works.....110 
Whiton Machine Co., DID. EF. .105 
Gear Testing Machinery 
Gisholt Machine Co......... 134 
Morse Twist Drill & Mach. Co. 75 
Gears, Cut 
Adams Co. .. Terr reTrs fo 
American Vanadium Co...... 118 
tilgram Machine Works... 108 
Boston Gear Works........ 108 
Brown & Sharpe Mfg. Co 

71 and 4th cover 





Caldwell & Son Co., H. W....117 


Carpenter-Kerlin Gear & Ma 
NE EN 6 isin ne acl hw i 110 
Cincinnati Gear Co......... . 108 
Clough, R. M. : seanee 
Earle Gear & Machine CO. cee Bee 
Faweus Machine Co......... 108 
Fellows Gear Shaper ¢ -~  caeunieel 34 
Pentmer Mie. Co., Be. J. ..ccevc 143 
Foote Bros. Gear & sf ach. Co. 112 
Gould & Eberhardt.......... 138 
Grant Gear Works.. 108 


SOUS BS CO. cc wceseeesic 125 | 


| 





Gears, Cut—Continued. 


| Ilardinge Bros............... 150 
Harrington, Son & Co., Edwin. 133 
Horsburgh & Scott Co....... 108 

| New Process Rawhide Co... 109 
meant Gear a Machin 

ae cated a dake s+ 112 
Nuttali Co. rR. eee 108 
Owen Machine "2. oe 8Y 
Philadelphia Gear Works.....108 
PD CU deed sencunn ees @ 112 
Sawyer Gear Works........ 10S 
Spacke Mach. Co.. F. W...... 128 
Taylor-Wilson Mfg. Co.......110 
Van Dorn & Dutton Co.......112 
Wateott & Wood Mach. Tool 

Sk ee a een meee ae ee 34 
Weburn Gear WorkS.<cccecs. 112 
Gears, Molded 
Caldwell & Son Co., H. W....117 
Doehler Die Casting Co......120 
Franklin Mfg. Co........ oo £23 
Horsburgh & Scott Co....... 105 
Philadelphia Gear Works 108 
Taylor-Wilson Mfg. Co.......108 
Van Dorn & Dutton Co......112 
Gears, Quride 
PE Dw cacao a .112 
Gears, Rawhide 
Boston Gear Works..... .108 
Earle Gear & Mach. Co......110 
Foote Bros. Gear & Mach. Co.112 
Gould & Eberhardt.......... 138 

| Grant Gear Works........ 108 
Horsburgh & Scott Co....... 108 
New Process Rawhide Co.’...109 
pemeenes Oo, TR. Oe. occ cccecs 108 
Philadelphia Gear Works..... 108 

Sawyer Gear Works..... 108 
Van Dorn & Dutton Co.......112 

| Gears, Worm 
Albro-Clem Elevator Co......112 
Boston Gear Works....... 108 
Brown & Sharpe Mfg. Co.., 


| Westinghouse 





4th cover 
110 


71 and 

Earle Gear & Machine Co 
Carpenter-Kerlin Gear & Ma 
_ >See (aa wee 


Cincinnati Gear Co...... . 108 
Fawcus Mac mune ae 108 
Foote Bros. Gear & Mach. Co.112 
Gould & Eberhardt..... «so 
Hlorsburgh & Scott Co....... 108 


Newark Gear Cutting Machine 
7 l 


Sah Med waa kad 6ala ed wees os 2 
en Soe. Be Do ca wan awa 108 
Philadelphia Gear Works.....198 
Quride Co..... et ee 112 
Taylor-Wilson Mfg. Co.......108 
Van Dorn & Dutton Co..... 112 
Generating Sets 
burke Electric Co........... 139 
General Electric Co.......... 136 
Se 138 
Sprague Electric Co......... 137 
Triumph Electric Co.........139 


Electric Co... . 137 


Generators, Gas 


American Gas Furnace Co....119 
Graphite 

Dixon Crucible Co.. Jos ' 126 
Felton, Sibley & Co.......... 94 
Grinders, Bench 

Diamond Machine Co........147 
Goodell-Pratt Co............ 143 
Springfield Mfg. Co........ 101 
Walker & Co., O. 8..... 4th cover 
Webster & Perks Tool Co..... 103 
Grinders, Center 

Coates Clipper Mfg. Co...... 46 
Diamond Machine Co........ 147 
E.R ea 98 
Ilisey-Wolf Machine Co 138 
(;reenfield Machine Co 100 
Mueller Machine Tool Co..... 97 
Niles-Bement-Vond (Co.. 

; 51 to SS and 141 
U. S. Electrical Tool Co..... 1: 


Grinders, Chucking 
Bryant Chucking Grinder Co. 30 


Pratt & Whitney Co. 
2d cover, 8 and 59 to 64 

Grinders, Cutter 
ES eee 83 


Blake & Johnson Co........ 100 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Carpenter-Kerlin Gear & Ma- 
"ee ere 110 


6 and 7 
Garvin Machine ('o.......... 46 
Gould & Eberhardt...... 





| 


= we. 

















August 18, 1910. Selling—AMERICAN MACHINIST—Section 73 





MASTER CAM 
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FRONT VIEW REAR VIEW 


How Detachable Cam Grinding 
Is Done On The Landis Grinder 


The above views show an attachment for grinding detachable cams which has been designed 
for use on our Regular Universal and Plain Grinders. 
It is applied to the machine by simply bolting to the table and connecting the driving arm on the 


end of the spindle with the regular work drive on the face plate as shown, re quiring no alteration 
whatever in the machine itself. The main features of this attachment are that it grinds its own 


master cams and reproduces the cam forms precisely. The masters are copied from models of 
the work to be ground and the operations in doing this are so simple that users can make these 
themselves. The cams shown by the line cuts are just a few examples of work ground by this 


attachment. The exhaust cams with compression release toes were ground just as easily as 


single cams. 
Write for Catalog ‘*A.”’ 
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Exhaust Cam with Compression Release, Inlet Cam 
Grinding time, 10 per hou Grinding time, 15 per hour 
Ground on “Landis” Cam Grinding (round on Landis’ Cam Grinding 
Attachment Attachment. 
Material, steel! hardened Material, stee! hardened 
Stock removed, .020” diametet Stock removed, .020”" diametet 
Finish, first-class Finish, first-class 
Wheel used, Corundum No. 24 Comb. Grade L, Wheel used, Corundum No. 24 Comb. Grade I 


Landis Tool Company, Waynesboro, Pa. 


New York Office, Fulton Building, 50 Church Street, Walter H. Foster & Co., Managers 


Foreign Agents—C. W. Burton, Griffiths & Co., London and Glasgow Schuchardt & Schutte, Berlin, Vienna. Stockholm, St. Petersburg, 
Copenhagen and Budapest Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris, Barcelona and Bilbao A. R. Williams Machinery 
Co., Toronto Williams & Wilson, Montreal, Canada 
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PSP ed are oe 141 and 142 
GE cs cae awa e 6 99 


Morton Manufacturing Co....127 
Motch & Merryweather Ma- 
i Sa 140 
Niles-Bement-Pond Co., 
51 to 58 and 141 
Rockford Drilling Mach. Co..150 
WT .S, Gee vceseecece 6 


Keys, Machine 


Morse Twist Drill & Mach. Co. 75 
Standard Gauge Steel Co.....120 
3 “S . rea 69 
Knives, Machine 


oo fk Ea 31 
Riepeees Bite. Ce... 0cccerss 96 
Knurl Holder 

Cr 113 


Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 


Lamps, Are 


General Electric Co.......... 136 
Westinghouse Elec. & Mfg. Co. 137 
Lathe Attachments 
American Tool Works Co..... 8 
Bradford Mach. Tool Co..... 5 
Diamond Machine Co........ 147 
Fitchburg Machine Works....132 
LeBlond Mach. Tool Co., R. K., 
7 and 4th cover 
Niles-Bement-Pond Co.., 
51 to SS and 141 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 
Rivett Lathe Mfg. Co...3d cover 
Sebastian Lathe Co......... 132 
Seneca Falls Mfg. Co........ 133 
Sloan & Chace Mfg. Co.......130 


Lathe Dogs 


Armstrong Bros. Tool Co.... 88 
Besly & Co., Chas. H......... 45 
Biliings & Spencer Co....... 95 
Ilammacher. Schlemmer & Co. 81 
Pratt & Whitney Co., 

2d cover, 3 and 59 to 6 
Springfield Mach. Tool Co.... 65 
Tim@e: Morris Ce... ..cccccsee 96 
Western Tool & Mfg. Co.....143 
Williams & Co., J. H..S7 and 91 


Lathes 
Acme Machine Tool Co...... 36 
American Tool Works Co.... 8 
Automatic Mach. Co......... 75 
Barnes Co., W. F. & John.. 14 
TG CO onccescoccas 145 
"Se | ase 103 
Bradford Mach. Tool Co..... 5 
Bullard Machine Tool Co., 

152 and 153 
Carter & Ilakes Machine Co..113 
Champion Tool Works Co....133 
Cincinnati Lathe & Tool Co.. 134 
lbavis Machine Co., W. P....146 
Detrick & Harvey Mach. Co..102 
Diamond Machine Co........ 147 
Dreses Machine Tool Co..... 22 
Fay Mach. Tool Co......... 130 
PO eae 66 
Fitchburg Machine Works. ...132 
Flather Mfg. Co.. E. J....... 110 
Garvin Machine Co.......... 16 
Gisholt Machine Co......... 134 
Greaves, Klusman & Co..... - 132 


Hamilton Machine Tool Co... 39 
Harrington. Son & Co., Edwin. 133 
Hendey Machine Co......... 77 
Soe, Gone @ OM... ccc ccaace 134 
LeBlond Mach. Tool Co., R. K., 
79 and 4th cover 
Lodge & Shipley Mach. Tool 
I Ai ca rhe etre a eta ae ae a 
Manning, Maxwell & Moore...151 
Marshall & Huschart Machry. 
kt. aa eee ek oie 141 and 142 
metus. J. Bivcecs 33 and 140 
Morris Mach. Tool Co.. Jno. B.131 
Motch & Merryweather Mchry. 
+. are HE Pe pe 140 
New Haven Mfg. Co........ 42 
Niles-Bement-Pond Co., 
51 to 58 and 14] 
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HIGH SPEED STEEL DRILLS 


Every user of tools should look for the name 


“MORSE” 


THE BEST TOOLS OF THEIR KIND ON THE MARKET 








Several styles and sizes 


Reamers, Cutters, Chucks, Taps, Dies, Etc. 


Also made in carbon and high speed steel. The best. 





Send for 1910 Catalogue. Free. 


Morse Twist Drill and Machine Co. 


New Bedford, Mass., U.S.A. 


a ee ee ee 
Doubling Up on Operation Means 


Saving of Labor 


The Automatic Threading 
Lathe easily saves 25 to 75°; 
in labor because one man can 
conveniently operate several 
machines. Its double tool 
post allows the use of 2 tools 
at once, one working on each 
side of the same thread and 
only the regular lathe tools 
are used. The capacity is, 
external threads up to 12” 
internal threads up to 20” in 
diameter, from 13 threads per 
inch to one thread in 8”. 

Send samples or blueprints 
of your work for production 


estimates. 


Automatic Machine Company, *#,°™ 


Alfred H. Schutte, Schuchardt & Schutte, C. W. Burton, Griffiths & Co, Marshall & Huschart Machinery Co., of Chicago, Ill, 








Soe e 
*PMLOTMACE 




















Motch & Merryweather Machiuery Co., of Cleveland, Ohio, Vandyck, Churchill & Co., Philadelphia, Pa. 
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Vicrometer Calipers 


Milling Attachments 


Lockers, Clothes 





Manufacturing 
Niles-Bement-lPond 


Lubricators 


Milling Machines, 


Nile es Bet ome nt Pond 


Milling Machines, 


Nile Ss B ement- Pond 





Niles-Bement-lond 


seaman & Smith Co..% 


Niles-Bement-l’ond 
D1 


Nil es B ement-l ond 


Homele: Ly ome Mac h 


Niles-Bement-l’ond ‘ 
Whitman «& Barnes 
Williams & Co., Niles-Bement-Pond 


Nile: s Be eme nt Pond 





Foot ame Milling Machines, Plain 


Niles-Bement-Pond 
a1 Beaman & Smith Co. .25 


jrown & Sharpe 


- & Hakes Mach 


files Bement Pond 


( Tam & Atki nson. 


Smelting Co.125 











Milling Machines, Portable 
Newton Machine Tool Wks... 19 
Niles-Bement-Vond Co., 

51 to 5S and 141 


Underwood Co., H. B........ 106 
Milling Machines, Universal 
American Tool Wks. Co...... S 


Becker Milling Machine Co., 
23 and 123 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cincinnati Milling Mach. Co., 
6 and 7 


Ilendey Machine Co......... 77 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 


LeBlond Mach. Tool Co., R. K., 

7 and 4th cover 
Manning, Maxwell & Moore...151 
Marshall & Husehart Machry 
tN. ca die en ae 141 and 142 
rn 2. Ba secsus 133 and 14 
Niles-Bement-Pond Co., 

51 to SS and 141 


Mesterlein Machine Co....... 149 
(wen Machine Tool Co...... SY 
Waltham Watch Tool Co..... 90 


Milling Machines, Vertical 
pO ee ee er 111 


, 


Beaman & Smith Co..25 and 104 
Becker Milling Machine Co., 


trown & Sharpe Mfg. Co., 

71 and 4th cover 
Carter & Ilakes Machine Co..113 
Cincinnati Milling Mach. Co., 


el Sy RR ee 112 
Droop & Rein Mach. Tool Wks. 48 
Ingersoll Milling Mach. Co... 90 
Marshall & Huschart Macnry 
. Raa err 141 and 142 
Motch & Merryweather Ma 
i ree 140 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 
51 to SS and 141 
Owen Machine Tool Coe..... 89 
Sellers & Co., WM..ccesceecs Os 
Vandyck Churchill Co........ 94 
Waltham Watch Tool Co..... 90 


Milling Machines, Worm 
Cleveland Auto. Mach. Co.... 18 
Pratt & Whitney Co. 

2d cover, 3 and ! 59 to 64 


Milling Tools, Adjustable 
Geometric Tool Co.....ccecee 15 
Mining Machinery 


Ingersoll-Rand Co....... ee 
Molding Machines 

ee 111 
I CL 28 
Webster & Verks Tool Co....103 


Motors, Electric 


Burke Electric Co. ..ccccceces 139 
Century Electric Co......... 139 
Coates Clipper Mfg. Co...... 43 
Cushman Bilec. Co. ..cccccccc 139 
Electro Dynamie Co......... 139 
Garwood Electric Co.........137 
General Electric Co.......... 136 
Reliance Elec. & Eng. Co....139 
Ee ee + Serre 138 
Sprague Electric Co......... 137 
Triumph Electric Co......... 139 


Westinghouse Elec. & Mfg. Co. 137 
Name Plates 

Pomme Bee. Co. occcsccesee BRR 
Nippers and Pliers 

Utica Drop Forge & Tool Co.. 43 
Nut Tappers 

See Bolt and Nut Machinery. 


Nuts 
ee eee COitneadecvcccae OS 
Odometers 


ee Se Gn caceweeos Se 
Oil Cups and Covers 


tay State Stamping Co...... 127 
mesly & Coe., CROS.. Hee cccces 45 
Oilers 

American Tube & Stamping Co.151 
Ce Sb oa acti awe © aw % 98 
 -O Gh cae se aweenesene 112 
Oils 

teslv & Co.. Chas. T...... . 45 
Robinson & Co., W. A....... 9S 


Ovens, Enameling & Core 
Cullen & Atkinson Co........126 
Oxygen, Welding 


Ingersoll-Rand Co.....c.cee..129 
Sanford Mfg. Co., F. C.......120 


Packing, Smooth-On 
Smooth-On Mfg. Co ne 
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No. 3 Universal 
Miller 


EEDS 30x10x1g” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 














A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co.,, 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; 




















HE use of Hobs for cutting Spur Gears is 
rapidly increasing and we are prepared to 
make these of any size or pitch. 


We also furnish them for 7obbing worm wheels. 





Our Hobs are of unequalled quality. They are 

of the most approved shape, accurately threaded, teeth cut straight or spiral and have 

a uniform clearance. They will cut freely and can be readily sharpened by grinding. 
We make them successfully from high speed steel, as well as carbon 


Inquiries Solicited Catalog on Request. 


UNION TWIST DRILL CO. 


The Cutter Makers ATHOL., MASS.. VU. S. A, 


New York Store: 54 Warren St.. E. W. McKeen Boston Agents: 25 Purchase St., E. T. Ward & Sons Philadelphia Store The 
Bourse. Chicago Store: 547 W. Washington Bivd., W. G. Lunger, Mer 

FOREIGN AGENTS: France: Alfred H. Schutte, 22-24 Rue de Petits Hotel, Paris England: Chas. Neat & Co 112 Queen Victoria 
St.; London Agents for Sweden: Wilh. Sonesson & Co Malmo, Stockholm and Gothenburg Agents for Denmark. Norw uy “and 
Finland: Aktieselskabet Wilh. Sonesson & Co., Copenhagen City and Freeport Australia : Thos. McPherson & Son. Melbourn. ‘Janan 


Andrews & George, Yokohama 
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Packing, Steam 


(ireene, Tweed & CoO........- 142 
Booth. Be Bins cesves ssaceeenue 
Paints, Machinery 

Felton, Sibley Co....cccceee 94 
Pans, Lathe 

New Britain Mach. Co.......102 
Pans, Shop 

New Britain Machine Co.....102 
Patterns and Models 
Schmidt, F. L..... ~112 


Pattern Shop Tools and Ma- 
chinery 


ier TO. . is cscs dane eo eune's 95 
eS Le ere rere 103 
Colburn Machine Tool Co., 
7 and 116 
Greaves, Klusman & Co...... 132 
Hammacher, Schlemmer & Co. 81 
> | a ae 133 aud 140 
Niles Be me nt Pond Co 
51 to SS and 141 
Prentiss Tool & Supply Co...140 
Rowbottom Machine Co...... 95 
Seneca Falls Mfg. Co........ 133 
Phosphor Bronze 
Lumen Bearing Co.........- 124 
Phosphor Bronze Smelting Co.125 


Pinion Cutters 


Sloan & Chace Mfg. Co...... 130 
Bins Week GOncccccsceeusién 132 
Pipe Bending Machines 

Wrigley Co., Thos........+.- 102 


Pipe Cutting and Threading , 


Machines 


Bignall & Keeler Mfg. Co. 144 
Curtis & Curtis Co. ....ccce-e 128 
Foote-Burt ee ee ee 102 
Landis Machine Co.......... 73 
Niles-Bement-Pond Co 

51 to SS and 141 
Saunders’ Sons, D.....cccee 134 
Standard Engineering Co.....112 
Stoever Fdry. & Mfg. Co..... 143 
United Engineering & Fdry. ¢ 40 
Wiley & Russell Mfg. Co..... 97 
Pipe Fitters’ Tools 
tutterfield & CO.......ceee0s 144 
Cleveland Twist Drill Co., 

4th cover 

Pratt & Whitney Co.., 


2d cover, 3 and 59 to 64 


a = i Serre rece 113 
Saunders’ Sons, D..........- 134 
Standard Teol Co. ..cccccees 25 
Wrimsemet Mie Co. ..cccccccce 92 
Wells & Gon Co... F. B...-ccs 132 
Williams & Co., J. H..S7 and 91 
Piping, High Pressure 
Whitlock Coil Pipe Co....... 144 
Planer Attachments 
Cincinnati Planer Co........ 37 
2 A Pere 28 
Niles-Bement- Pond Co., 

51 to SS and 141 
ee Ge. OC, Ga wacecdeeewens 27 
Planer Tools 
Armstrong Bros. Tool Co..... 8&8 
Planers 
American Tool Works Co.... 8 
motte. Benes Ce... 0c ccccen 9 
Cincinnati Planer Co........ 37 
Cleveland Planer Works... 92 
Detrick & Harvey Mach. Co..102 
Fitchburg Machine Wo-ks....132 
Flather Planer Co., Mark....143 
Gray Co.. G. A ; a 28 
Hamilton Machine ‘Tool Co... 39 
Harrington, Son & Co., Edwin. 133 
Ilendey Machine Co........ 77 
Hill, Clarke & Co. ..ccccccees 134 
Manning, M: powren & Moore 15] 
MeCabe, J. J.rcccces 383 and 140 
Motch & SAG. Machy 

a waaes See ah ais ....140 

New Haven Mfg. Co cia ie ie 
Newton Machine Tool Wks 19 
Niles-Bement-Pond Co., 

51 to SS and 141 
Prentiss Tool & Sunply Co...140 
Rockford Machine Tool Co...144 
Sellers & Co., Wm . ae 
Toomey, Fr EER ener: 141 
Vandyek Chure hill eer 94 
Woodward & Powell Planer Co, 83 
Wormer Mehry. Co., C. C....141 
Planers, Drive 
Wheeling Mold & Fdry. Co...134 


Planers, Parallel 
Walker & Co., 


ith cover 





| Niles-Bement-Pond 





Planers, Portable 


Morton Manufacturing Co....127 
Newton Machine Tool Wks... 19 
Niles-Bement-l’ond Co., 
51 to 58 and 141 
Rockford Machine Tool Co...144 
Underwood Co., — ee . 106 
Planers, Rotary 
Newton Machine Tool Wks... 19 
Niles-Bement-l’ond Co., 
51 to 58 and et 
Retiere & Oe, Webs «ccceneses 32 
Tindel Moerrss Ce. ...cccccces 96 
Underwood Co., H. B. . 106 
Plate Rolls 
Niles-Bement-Pond Co., 
51 to 58 ont 141 
Taylor-Wilson Mfg. Co. .110 
Pliers 
Utica Drop Forge & Tool Co.. 43 
Precision Machinery 
American Watch Tool Co....111 
Pratt & Whitney Co. 
2d cover, 3 and 59 to 64 
Rivett Lathe Mfg. Co...3d cover 
Sloan & Chace Mfg. Co...... 130 
~~ i Fe Sarr eT 132 
Waltham Watch Tool Co..... 90 
Presses, Arch 
Blake & Johnson Co......... 100 
| Presses, Bench Straighten- 
ing 
Springfield Machine Tool Co.. 65 
Presses, Broaching 
FS? 2 ae 23 
Consolidated Press & Tool Co.145 
Prentiss Tool & Supply Co...140 
Watson-Stillman Co.......... 127 


Presses, Drop 
American Tube & Stamping Co. FS 
Bliss Co. Ww : 

( ‘onsolidated Press & Tool Co. 148 


Niles-Bement-Pond Co.. 
51 to 58 and 141 
Presses, Foot and Hand 
Atlas. Machine Co........... + 
*. | eee 
fonsolidated Press & Tool Co. 145 > 
Perr: acute Machine Co....... 112 
Manville Mach. Co.. FE. J..... 99 
wage & PEER CO. ..ccscceas GF 
Presses, Forging 
OE, SS Se, ere 23 
Consolidated Press & Tool Co. 145 
| Niles-Bement-Pond Co., 
51 to SS and 141 
United Engineering & Fdry. Co. 40 
Presses, Hydraulic 
Elmes Eng. Wks., Chas. F....128 
Niles-Bement-l’ond Co., 
51 to SS and 141 
Prentiss Tool & Supply Co...140 
eee ae Gok TE. .cceseces o oa 
United Eng. & Fdry. Co..... 40 
Watson-Stillman Co.......... 127 
Presses, Pneumatic 
Springtield Machine Tool Co.. 65 
Presses, Power 
Ams Machine Co., Max..... - &9 
Atlas Machine Co........... 29 
Automatic Machine Co....... 75 
tillings & Spe or Tikenkeene 95 
Bliss Co. Ww. sa whine 23 
( ‘onsolidated Press  & Tool Co. 145 > 
Dill Slotter People.......... 88S 
Ferracute Machine Co........112 
Manville Mach. Co.. FE. J. 99 
McCabe, J. J...... 133 and 140 
Niagara Machine & Tool Wks. 99 


1 to 58 and ed 
Prentiss Tool & Supply Co.. 
Springfield Machine Tool Co.. rt: > 
Unired Engineering & Fdry. Co. 40 
Vandyck Churchill Co : 94 
Presses, Power Forcing 
Ams Machine (Co.. Max...... 99 
Barnes Co... W. F. & John.... 14 
Iueas Machine Tool Co.. .138 
Springfield Machine Tool Co.. 65 
Presses, Screw 
Atlas Machine Co........... 99 
tarnes Co.. W. F. & John. 14 
Bliss Co., E. See 23 
Consolidated Press & Tool Co.145 
Presses, Sub 
Blake & Johnson Co........ 100 


Profilers 


fecker Milling Machine Co. 
23 and = 


Garvin Machine Co......... 
Newton Machine Tool Wks... 9 
Pratt & Whitney Co., 

2d cover, 3 and 59 to 64 
Stark Tool Co.... 132 





Publishers 


McGraw-Hill Book Co....... 86 
Pullers 

Cyrene Pater Od..6<eacvrs -114 
Palley Turning and Boring 

Machines 

American Tool Wks. Co..... Ss 
Harrington, Son & Co., Edwin. 133 
New Haven Mfg. Co........ 42 
Newton Machine Tool Wks... 19 


Punches, Hydraulic 
Cee F260 dee 


Elmes Eng. Works, 


Niles-Bement-Pond Co., 
51 to 5S and 141 
Pulleys 
American Pulley Co., 
Ist cover and 115 
Brown & Sharpe Mfg. Co.. 
71 and 4th cover 
Caldwell & Son Co., H. W.. 17 
Eastern Machinery Co....... 110 
New Haven Mfg. Co........ 42 
Oneida Steel Pulley Co....... 117 
Philips Pressed Steel Pulley 
Te satneveeetaneereesé onaS 115 
meeves Puller -Ce@. vc ccccccess 114 
Rockwood Mie. Co... corres 114 
Setters & Co., Wi. .ccccccrcs 32 
Taylor-Wilson Mfg. Co.......110 
Wilmarth & Morman Co...... 100 
Pulleys, Paper 
Rockwood Mfg. Co....... aeuee 
Pamps, Electric 
General Electric Co.......... 136 
Pumps, Hydraulie 
Elmes Eng. Works. Chas. F.. 128 
General Electric Co... ...ccece 136 
Watson-Stillman (o.......... 127 
Pamps, Pneumatic 
Ingersoll-Rand Co........... 129 
Pumps, Steam 
‘|’ Imgersoll-Rand Co............129 
Punches, Centering 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Hammacher, Schlemmer & Co, 81 
Sellers & Co. ia tsncews een 32 
Starrett Co., a ca heh ie Wahl 40 
Punches, Hand 
Goodell-Pratt Co...... errr 
Niles-Bement-Pond Co 
51 to 5S and 141 
ee ae Go WOU 6c iecee en 32 


Niles-Bement-lond Co., 
51 to 5S and 141 
Prentiss Tool & Supply Co....140 
meerene & Ci. Wis ccccccvece 32 
United Eng. & Fdry, Co...... 40 
Watson-Stillman Co.......... 127 
Punches, Power 
Armstrong-Blum Mfg. Co..... 106 
_— oe . Sea 23 
Carpe nter-Kerlin Gear & Ma- 
I a i 110 
Consolidated Press & Tool Co. 145 
Ferracute Machine Co....... 12 
Long & Allistatter Co........ 99 
McCabe di d...cec. 133 and 140 
ee ere 9¢ 
Niles-Bement-l "ond Co 
to 58 and 141 
Royersford Fary. ‘s Mch. Co..117 
Sellers & Co., Wm........... 32 
United Eng. & Mary. Ce... 40 
Pyrometers, Electric 
fs Sere 4th cover 
|}. OK eee 25 
Racks, Cut 
toston Gear Works.......... 108 
Brown & Sharpe Mfg. Co., 


71 


and 4th 


cover 
34 


Fellows Gear Shaper Pe 3 
Flather Mfg. Co., E. J....... 110 
Horsburgh & Scott Co....... 108 
LeBlond Mach. Tool Co., R. K., 
79 and 4th cover 
Newark Gear Cutting Machine 
ai ak ts cls eh oe ne os has ome or aR 112 
a fee 108 
Philadelphia Gear Works.....108 
Standard Gauge Steel Co..... 120 
Taylor-Wilson Mfg. Co.......110 
Walcott & Wood Mach. Tool 
ME ded eaivioet wee cn eee 13 
Rack Cutting Machines 
poume SEE ee ee 111 
Carpenter Kerlin Gear & Ma 
OS Pe rr err 110 
Fellows Gear Shaper Co..... 34 
Flather Mfg. Co.. E. J....... 110 
Gould & Eberhardt. és at 
Horsburgh & Scott Co....... 108 
IeBlond Mach. Tool Co., R « 
79 and 4th cover 
Niles-Bement-Pond (Co.. 
51 to 38 and 141 





Rack Cutting Machines 
a a 


OS SS Se ae ee 2 
Sloan & C con Mfg. Co... 130 
Walcott & Wood Mach. Tool 
3 eer ee ee 
Racks, Tool 
Manufacturing Equipment and 
Emeimeering Co.....ccccece 2 
New Britain Mach. Co....... 102 
Radiators, Japanning Oven 
American Gas Furnace Co....119 
Rawhide 
Colonial Leather Co..... ooee SER 
Reamer Holders, Floating 
Colburn Machine Tool Co., 
17 and 116 
Reamers 
Boker & Co., Hermann..81 and 146 
Butterfield & Co............. 144 
ee we, He, Ge Wc cn cccccs 35 
Carpenter Tap & Die Co., J. M. 97 
Chadwick & Trefethen....... 127 
Cleveland Twist Drill Co., 
4th cover 
I kl ae al 110 
Gisholt Machine Co.......... 134 
Grant Nail & Supply Co......143 
Lapointe Mach. Tool Co...... 94 
Morse Twist Drill & Mach. Co. 75 
One Lock Reamer Co........ 96 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 


Standard Tool Co............ 25 
Ward & Son, Edgar T........ 124 
Western Tool & Mfg. Co..... 143 
Whitman & Barnes Mfg. Co.. 38 
Wiley & Russell Mfg. Co..... 97 
Reamers, Expanding 

Grant Nail & Supply Co......143 
Reaming Stands 

Flather Planer Co., Mark.....143 
Ee ME Gs cc aenanees 104 
Recorders, Speed 

Warner Instrument Co..... -. 96 
Rheostats 

General Electric Co.......... 136 
Westinghouse Elec. & Mfg. Co. 137 
Rivet Making Machinery 
Blake & Johnson Co......... 100 
Riveters, Hydraulic 
Niles-Bement-Pond Co........ 

51 to SS and 141 
eee & Ge, Wee cow ccwccss 32 
Riveters, Pneumatic 
OS | eee 23 
Beeeeen Cis: SON. BE. cnccuces 128 
Independent Pneu. Tool Co... 128 
Ingersoll-Rand Co............ 129 
Niles-Bement Pond Co., 

51 to 58 and 141 
ee ae Oo Te. . nce tcene 32 
Shepard Electric Crane & Hoist 

rar ee eer ee 5 
Riveters, Steam 
Niles-Bement-Pond (Co., 

51 to 58 and 14] 
Gellera & Co., We. ...ccccocs 32 
Riveting Machines 
Adt & Son, John....... 134 
Grant Mfg. & Mach. Co...... 145 
Long & Allistatter Co. . 99 

National Machinery Co...... 106 
Niles-Bement- Pond Co., 

51 to 58 and 141 
2 .: 3 . eee 32 
2. Se ee ae 90 
Townsend Mfg. ¢ SS Aare 142 
Rolling Mill Machinery 
Atias Machine Co........... 99 
Blake & Johnson Co......... 100 
Niles-Bement-Pond (Co., 

51 to 58 and ye 
eee Gh Ce Ws cc cccsseces 
United Eng. & Fdry. Co...... 40 
Rules, Steel 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Dill Slotter People........... 88 
Hammacher. Schlemmer & Co. Sl 
Keuffel & Esser Co......... 26 
meee Ge. a. Bi cccscncvces 95 
mememene Ge, Ba Boece scccenes 40 
Sand Blast Apparatus 
Betton, J. M.........6+s0. 128 
Pangborn, Thomas W. Com- 

eer rr eT ee TT TT 28 
Paxson € > APs 128 
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The Index Plate 
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The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 


DOMESTIC AGENTS—C. C. Wormer Mehry. Co., Detroit, Mich J. L. Osgood, Buffalo, N. ¥ rhe W. M. Pattison Supply 
Co., Cleveland, O F. EE. Satterlee Co.. Minneapolis, Minn. The Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo Portland 


Mehry. Co., Portland, Oré Caldwell Bros. Co., Seattle, Wash Smith-Booth-Usher Co., Los Angeles, Cal Eecles & Smith Co., 
San Francisco, Cal. Niles-Bement-Pond Co., New York, Birmingham, Vhiladelphia, Boston, Pittsburg, Chicago, Hamilton, 0. J. W 
Wright & Co., St. Louis, Mo., Kansas City, Mo. The E. A. Kinsey Co., Cincinnati, O. (Lathes), Indianapolis, Ind Thos. 8S 
towles, Norfolk, Va Oliver H. Van Horn, New Orleans, La Dodson Mfg. Co., Torreon, Coah., Mex General Supply ¢ 
S. A Mexico, D. F., Mex. General Supply Co., Ltd., Ottawa, Can 

FOREIGN AGENTS—Ducas & Co., Austria-Hungary. Mitsui & Co Japan Benson Bros., Melbourne, Australia Van Riet 
schoten & Houwens, Rotterdam, Holland J. Lambercier & Co... Geneva, Switzerland De Fries & Co Ltd Diisseldort, Ger 
many: Milan, Italy. Louis Resse, Paris. France Henri Benedictus, Antwerp, Belgium IIugo Tillquist Stockholm, Sweden 


S. G. Weinberg, St. Petersburg, Russia. Overall, McCray, Ltd., Sydney, Australia. Nielsen & Winther, Copenhagen, Denmark. 
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Sand Shifting Machinery 


Ldmk-Belt CO. .ccocceccvececes 17 
Saw Frames and Blades, 
Hack 
Goodell-Pratt Co...cccccecses 143 
Hammacher, Schlemmer & Co. 81 
Massachusetts Saw Works.... 99 
Millers Falls Co........ ‘ SS 
Niles-Bement-l’ond Co., 
51 to 5S and 141 
Quality Saw & Tool Works, . 145 
Simonds Mfg. C0.......-++: 96 
Starrett Co., L. BS... eseee 10 
West Haven Mfg. Co 95 
Sawing Machines, Metal 
fwebeame-tley Co... occcc0s ees 113 
Gorton Machine Co., Geo..... 97 
ame. Wee OO. oc cenen veces 131 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 
D1 to OS and 141 
Quality Saw & Tool Works... 145 
Tabor Mie. Ce... .ccccseseses 28 
Tindel Morris Co.......++++. 96 
United Eng. & Fdry. Co...... 40 
Union Twist Drill Co........ 77 
Vandyck Churchill Co........ 94 
West Haven Mfg. Co........ 98 
Sawing Machines, Wood 
Colburn Machine Tool Co., 
17 and 116 
Greaves, Klusman &*Co.... 132 
Seneca Falls Mfg. Co........ 133 
Saws, Circular Metal 
Simonds Mie. Co... cccoceces 96 
Saws, Metal Band 
Niles-Bement-lond Co., 
51 to 58 and 141 
Prentiss Tool & Supply Co . 140 
Quality Saw & Tool Works... 1l4o 
West Llaven Mfg. Co........ 98 
Saws, Power Hack 
Armstrong-Blum Mfg. Co..... 106 
Millers Falls Co......ccceeee SS 
Coodell-lratt i. sceens ban we 143 
i Se Cb. i. a6 we dee o'6ms 131 
Niles-Bement-Pond Co 
51 to 5S and 141 
Racine Tool & Machine Co... 93 
West Haven Mfg. Co........ 9S 
Western Tool & Mfg. Co.....143 
Saws, Screw Slotting 
Pratt & Whitney Co., 
2d ver, 3 and 459 to 64 
Quality Saw & Tool Works. 145 
Simonds Mfg. Co. cscsccecess 95 
Saw Sharpening Machines 
ee ae > Se 13 
Newton Machine Tool Wks... 19 
Scales 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
National Scale Co. .ccccccccse i4 
Schools, Technical 
Peete FOU. cc cececeoeves 134 


Scleroscope 
Shore Instrument & Mfg. Co..126 


Scraper Holders 


Western Tool & Mfg. Co..... 143 
Scrapers, Lniversal 
Western Tool & Mfg. Co. 143 
Screens, Shaking 
Link-Belt Co —— 17 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co 
71 and 4th cover 
Cleveland Automatic Mach. ¢ 1S 
Dreses Mach. Tool Co. 22 
Marshall & Hluschart Machry 
("< 141 and 142 
Motch &« Merrvweathet Ma 
chinery C+ 140 
NationakAcme Mfg. Co ee 154 
Pratt & Whitney Co 
Ld cover ind 59 to 64 
Prentice & Co (eo. G i 
Prentiss Tool & Supply Co 140 
Winds Machine Co 16 
Screw Machines, Hand 
Acn Machine Tool C« 6 
Bardon & Oliver 106 
Brown & Sharpe Mfg. C 
71 and 4th cover 
Cleveiand Automatic Mach. Co IS 
Foster Machine Ce 134 
Garvin Machine Co : 16 
Grant Mfg. & Mach. Co 145 
Jones & Lamson Mach. Co 
12, 183 and 66 
Potter & Johnston....20 and 21 
Rivett Lathe Mfg. Co...3d cover 
Wells & Son Co., F. E........ 132 
W er & Swasey Co $3 
Windsor Machine Co 16 


Screw Machine Work 


Hampden Machine Screw Co. .145 
National Acme Mfg. Co...... 154 
PN, Os Blacks se doves eeee 112 
Woburn Gear Works......... 112 


Screw Machinery, Wood and 
Lag 


ae a cin el a ae 95 
Barnes Co., Wallace......... 98 
Cook Co., Asa errr 112 
Screw Plates 
American Tap & Die Co...... 97 
peely & Co., Chas. HH. .ccccse 45 
TS Ee Se 144 
oo EE ES ere 35 
Carpenter Tap & Die Co. - M. 97 
Morse Twist Drill & a. ach. 75 
Smart Mfg. Co., A. J ia. ee 
ee 43 
Wiley & Russell Mfg. Co..... 97 
Screws, Cap and Set 
Electric Welding Products Co. 126 
Ilammacher, Schlemmer & Co. 81 | 
National-Acme Mfg. Co...... 154 
Worcester Mach. Screw Ce. .<« 334 
Screws, Machine 
Electric Welding Products Co. 126 
Hammacher, Schlemmer & Co. 81 
National Acme Mfg. Co...... 154 
Standard Gauge Steel Co..... 120 
Worcester Machine Screw Co. 134 
Second Hand Machinery 
Davis Machine Co., W. P..... 146 
I. | >. 134 
Marshall & Huschart Machry 
Mok é.c-a wee eke 141 and 142 
ya Se 133 and 140 
MeCabe Machine Co...... 142 
Motch & Merryweather Mach: 
a AA are are 140 
Niles-Bement 1 ‘ond ‘Co . 
51 to 5S nd 141 
Prentiss Tool & “7. c .140 
Seneca Falls Mfg. Co..... 133 
Te: SE een cewads os 141 
Wormer Machry. Co., C. C. 141 
Separators, Steam 
Nicholson & Co., W. H....... 89 
Shapers 
American Tool Works Co..... s 
Cincinnati Shaper Co........ 50 
Davis Machine Co., W. P..... 146 
Fitchburg Machine Works. . 132 
Flather Planer Co., Mark.....143 
Gould & Eberhardt........... 138 
Hamilton Mach. Tool Co..... 39 
Hendey Machine Co......... 77 
ce, Se ae Cis cecescecws 134 
Kelly Mach. Co... R. A : O7 
Manning, Maxwell & Mooi 151 
Marshall & Hluschart Machry 
Co, .141 and 142 
MeCabe, J ee pee 3h and 140 
Morton Manufacturing Co.. 127 
Motch & Merryweather Ma 
chinery Co . | 
Newton Machine Tool Wks 19 
Niles-Bement-I’ ond Co., 
1 to OS and 141 
otter & ohnston 20 and 21 
l’rentiss Tool & Supply Co.... 140 
Queen City Mach. Tool Co 138 
Rockford Machine Tool Co...144 
eeeeee Ge GO. Wks. cccses 32 
Smith & Mills 112 
Springtield Mach. Tool Co.. 65 
Vandyvek Churchill Co 94 
Waleott & Wood Mach Poo 
(o eee eT ee 134 
Shears, Hand 
Peegtere eee CO scccseceewne 143 
Shears, Power 
Bliss Co., EE. W csenenen 23 
Ferracute Machine Co........112 
Long & Allstatter Co 99 
Mitts & Merrill ne 99 
Ningara Mach. & Tool Wks.. 99 
Niles-Bement-Pond Co 
m1 » OS and 141 
Roversford Fdry & “Mach Co.117 
Betlers & Co., Wi. .scccccecs 32 
United Eng. & Fdry. Co.. 40 
Wheeling Mold Fdry. Co..... 134 
Shears, Rotary 
Bliss Co., E. W...... 3 
Consolidated Press & Tool Co.145 
Detrick & Harvey Mach. Co 102 
United Eng. & Fdry. Co 10 
Sheet Metal Working Ma- 
chinery 
Bliss Co... E. W nia 23 
Consolidated Press & Tool Co.145 
Ferracute Machine Co 112 
Niagara Mach. & Tool Wks 99 





Slide Rests 

Betts Machine Co.....cccceee 9 
NS ef OS | eee 103 | 
National-Acme Mfg. Co....... 154 | 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

51 to 5S and 141 
eee GO, Fe Bec ccceetiovewes 27 | 
Slitters 
Blake & Johnson Co......... 100 | 

| Slotters | 
er re ee 95 
Betts Machine Co........... 9 | 
Dill Slotter peagte (.ascewes 88 | 
OL, Oe Gaeke ses 133 and 140 | 
New Haven ‘Nite’ is aswenas 42 | 
Newton Machine Tool Wks... 19 
Niles-Bement-l’ond Co., } 

51 to 5S and 141 | 
ee ie Pe. Ti. oiactneeun 32 | 
TinGel Morris Co....cccccrin 96 
Slotters, Auto Screw 

| Brown & Sharpe Mfg. Co., 

71 and 4th cover | 
Taylor & Fenn Co........... 130 | 
Slotters, Portable 
Newton Machine Tool Wks... 19 
Sockets and Sleeves 
Celfor Tool Co..... eee 
Cleveland Twist Drill Co.. | 

4th cover | 
Morse Twist Drill & Mach. Co, 75 | 
Menmeare TOO! Ce. .wcccccese 25 | 
Union Twist Drill Co........ 77 


ee 


Atlas Machine Co......... 99 
Automatic Machine Co....... 75 | 
Beaman & Smith Co..25 and 104 
Bilgram Machine Works..... 108 | 
Blanchard ene Co. ; 97 
ee ork. Oh Wisc eeneene tee 23 
Buffalo Fdry. 4 Mach. Co.... 98 
|; Carter & Hakes Mach. Co....113 
| Consolidated Press & Tool Co. 145 
ee eee We cw caneae 128 | 
| Farle Gear & Machine Co....110! 
Electric Welding Products Co. 126 
ales, LEP ETT Tce 125 
Foster Machine Co.......... 134 
Garvin Machine Co.......0<- 16 
Gr od Mfg. & Machine Co....145 
lloefe  S, .  Pereerr 131 
emenen & Pettis Mfg Co.... 105 
Ilorton Machine Co., S. E....104 
Lucas Machine Tool Co...... 38 
Manning, Maxwell & Moore...151 
I RS ne oe a ad a a al 66 
peorwow Bre. Ce. ...<s<e. ° 106 | 
Mueller Mach. Tool Co....... 97 
National Mebry. Co... <cceces 106 
Nazel Eng. & Mach. Wks 113 
Niles-Bement-Pond Co., 1 
51 to SS and 14 
Owen Machine Tool Co...... 89 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 
Risdon Tool & Machine Co...127 
; Rowbottom > ichine Works... 95 
|  .3 Saar 112 
Sloan & C a eee 130 
Spacke Mach. (« Ww ooeskae 
Standard Engineering Co....112 
Taylor & Fenn Co... ...... iS 
Ts avior Wilson Co sol a 110 
|} Union Mfg. & Drop Forge Co. 126 
Webster & Perks Tool Co....103 
Springs 
American Vanadium Co...... 118 
Barnes Co., Wallace......... 98 
Sprocket Chains 
Bilgram Machine Works..... 108 
Boston Gear Works......... LOS 
Brown & Sharpe Mfg. Co 
71 and 4th cover 
Link-Belt Co ; 7 
Philadelphia Gear Works....108 
| 
Stampings, Sheet Metal | 
American Tube & Stamping Co.151 
Bay State Stamping Co... 127 | 
Bliss Mfg. Co., BE. C......-.. 444] 
Risdon Tool & Machine Co ad 
Stampings, Welded 
Standard Welding Co 122} 
Stamps, Steel 
Hoggson & Pettis Mfg. Co 105 
Schwerdtke Stamp Co........ 126 | 
Stands, Portable } 
Western Tool & Mfg. Co.... 143 
Steam Specialties 
Dart Mfg. Co.. BE. M....cccee 142 
Steel, Air ert 
Allen & Co., Ltd... Edgar..... 90 
toker & Co., Hermann "Si and +s¢ 


Special Machinery and Tools 


| Boker & Co., 





Steel Co 
Steel Co 
Steel Co.. 


Colonial 
Firth-Sterling 
Vulean Crucible 


“119 
99 


Steel, Hardness Measuring 
Instruments 
Shore Instrument & Mfg. Co.126 


Steel, Machinery 


Hermann..81 and +94 


Colonial Sieel ae 24 
Firth-Sterling Steel Co...... +f 
Standard Gauge Steel Co....120 
Ward & Son, Edgar T....... 124 
Steel, Sheet 

Allen & Co., Ltd., Edgar..... 90 
American Tube & Stamping Co.151 
Colonial Steel Co........... 124 
Firth-Sterling Steel Co. 119 
Simonds Mfg. Co............ 96 
Vulcan Crucible Steel Co..... 122 
Ward & Son, Edgar T....... 12 


Steel, Tool 


American Tube & Stamping Co.151 
Boker & Co., Hermann..81 and = 


Colonial Steel Co...... 24 
Firth-Sterling Steel Co....... it 
Standard Gauge Steel Co.....120 
Ward & Son, Edgar T....... 124 
Western Tool & Mfg. Co..... 143 
Steel, Vanadium 
American Vanadium Co...... 118 
Stocks, Die 
See Taps and Dies. 
Stones, Oil 
American Emery Wheel Wks. 100 
Carborundum Co...... . 38 
I ei eo 85 
Vitrified Wheel Co...........101 
Stools, Shop 
Manufacturing Equipment and 
Engineering Co............ 1 2% 
New Britain Machine Co..... 102 
Straighteners, Hydraulic 
Niles-Bement-Pond Co., 
51 to SS and 141 
| Straightening Machinery 
Morse Twist Drill & Mach. Co. 75 
Niles-Bement-Pond Co., 
51 to SS and “ee 
Sellers & Co., Wm........ _ 
Springfield Machine Tool Co.. 85 
United Eng. & Fdry. Co..... 10 
Strip Metal Straightening 
and Cutting Machine 
CED Mcieewe oe we 90 
Swaging Machines 
Excelsior Needle Co......... 93 
Switchboards 
Garwood Electric Co.........137 
General Electric Co..........136 
Triumph E ~_ 5 Ce... ‘ese cae 
Westinghouse Elec. & Mfg. Co. 137 
Switches 
General Electric Co...... .. 136 
Westinghouse Elec. & Mfg. Co.137 
Tachometers 
Wee Beet, CO. ck cvcucccsen 99 
Tapes, Measuring 
Keuffel & Esser Co.......... 26 
a A ee 40 
Tap Holders 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
ee errr er 105 
Warner & Swasey Co 33 
Tapping Machines and At- 
tachments 
American Tool Works Co 8 
Baker Bros. . . 95 
Beaman & Smith Co..25 and 104 
Cincinnaté Bickford Tool Co.. 
10 and 11 
Errington, F. A a .105 
Fay Mach. Tool Co..... 130 
Fosdick Mach. Tool Co.. 16 
Garvin Machine Co........ 16 
Geometric Teol Co 15 
Gould & Eberhardt.. 138 
Grant Mfg. & Mach. Co 145 
Hamilton Machine Tool Co 39 
Modern Tool C 103 
| National Mac hine Co 100 
Niles-Bement-Vond Co.., 
51 to 5S and 141 
Pratt & Whitney Co 
°"d cover. 3 and 459 to 64 
| Prentiss Tool & Supply Co..140 
Rochester Boring Machine Co. 31 
Sloan & Chace Mfg. Co. . 130 
Webster & Perks Tool Co 103 
Wells & Son Co., F. E 132 
Whitney Mfg. Co 69 
Taps and Dies 
American Tap & Die Co 97 
tay State Tap & Die Co 142 
Besly & Co., Chas. H........ 45 
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It’s This Hole In 


Hollow Set Screws 
That Makes Them Different 


Tightened by a piece of hexagonal steel bent at right angles they 
set flush or below the surface and require no cap or protectors. 


One length does for any depth hole and saves enor- 
mously in the cost of additional lengths besides all 
the cost of protectors. No more damage suits by 
injured workmen. 









HOLLOW 


Endorsed by Liability Insurance Companies and 7 SET SCREW 


Factory Inspectors. 





Send for Circular No. 2825 and samples. 


Hammacher, Schlemmer & Co., 
Hardware, Tools and Supplies 
NEW YORK SINCE 1848 
4th Ave. and 13th St. 











(High Speed Steel Has A Solid Foundation 
In A Name That Means Something 


Its cutting speed on cast iron is as follows: Roughing cut, 123 ft. per minute—finishing cut, 210 ft. 
per minute. 


In NOVO SUPERIOR you secure a materially increased speed over the high speed steels now in 
use, the highest quality, greatest toughness, longest life (3 times that of any other) and exceptional 


ability to cut very hard materials. The cutting edge retains its sharpness from 3 to 4 times longer than 


other high speed steels. Hardens in oil or air and is now carried in stock in our warehouses in all 
current sizes, flat, squares and rounds; annealed and unannealed. Try atrial order. Results guaranteed. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacitic Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal. 
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Taps and Dies 
toker & Co., Hermann..81 and 146 


Borden CO... ccccccessceces 127 
Brubaker & Bros., W. L..... 143 
gutterfield & CO... . cee eeeeee 14 4 
Card Mfg. Co., 8. WW... . 35 


Carpenter Tap & Die Co., J. M. 97 
Cleveland Twist Drill Co., 
tth cover 
ee EL 9 ere 102 
Geometric Tool Co........+.--. 15 
Hammacher, Schlemmer & Co. 81 
Hardinge Bros.. jaa ) 
Morse Twist Drill & Mach. Co, 75 
Nicholson & Co. W. I 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 6 
Reed Mfz. Co.. 
Saunders’ Sors, D rr 
Smart Mfg. Co., A. J.......-127 
Standard Tool Co......«.+-. -e 
, 
> 


Ward & Sons, Edgar T......1 
Webster & Perks Tool Co.... 103 


Wells gros. Co.. ican 4 

Wells & Son Co., F. E....... 132 

Wiley & Russell Mfg. Co..... 97 

Taps, Collapsing 

Geometric Tool C0......++.- 15 

Telephones 

Clarke Automatic Telephone _ 
System ....cccsccccvecvecces 96 

Testing Machines 

Sellers & Co., WM..cccccccce 32 

Thermometers 

Gebel Gis sac ctnawnes 4th cover 

Thread Cutting Tools 

Besly & Co., Chas. H....... 15 

Bickford & Washburn........142 

Blake & Johnson Co......... 100 

eee rr 102 

National Mchy. Co......+.6+. 106 


Pratt & Whitney Co., 
°d cover, 8 and 59 to 64 


Ready Tool Co ere 
Rivett Lathe Mfg. Co...3d cover 
United Engr. & Fdry. Co..... 10 


Thread Rolling Machinery 
Manville Machine Co., E. J.. 99 


Tool Holders 


Armstrong Bros. Tool Co.... 55 


Cleveland Twist Drill Co., 

tth cover 

Hammacher, Schlemmer & Co. 81 

©. K. Tool Holder Co...... .143 

Osgood, J. 1 ses 50 igs rots 
Pratt & Whitney Co., 

©“d cover, 38 and 59 to 64 


Ready Tool Co er 
Western Tool & Mfg. Co..... 143 
Tool Racks 

Wells & Sons Co., F. E...... 132 
Western Tool & Mfg. Co..... 143 


Tools, Small 
See Machinists’ Small Tools. 


Tracing Cloth 


Keuffel & Esser Co.......... 26 

Transformers and Convert- 
ers 

General Electric Co......... 136 


Westinghouse Elec. & Mfg. Co.137 
Transmission Machinery 


American Pulley Co 


Ist cover and 115 
Caldwell & Son Co., H. W....117 
Contes Clipper Mfg. Co...... 13 
Po” 2. Serer. 7 
Morse Chain Co ewe 92 
Oneida Steel Pulley Co...... 117 
méeves PUney Ce. cccceseones SSS 
Rockwood Mfg. Co...........114 
movers & Co., Wis sc cccuvwes 32 





Trolleys and Tramways 
Brown Hoisting Mechry. Co...114 
Harrington, Son & Co., Edwin. 133 
Moore Co., Franklin......... 116 
Niles-Bement-Pond Co., 
51 to 5S and 141 
Shepard Elec. Crane & Hoist. _ 
TA 444 06 04 4000 esenehesene 0 


Yale & Towne a ee 
Trolley Wheels 
Lumen Bearing Co.......+..124 
Tubing, Flexible 
American Tube & Stamping Co.151 
Tubing, Seamless Steel 
Almond Mfg. Co., T. R...... 104 
l 


American Tube & Stamping Co.15 
Standard Welding Co........122 
Ward & Son, Edgar T....... 124 


Turntables 
Beene GB Ces Welccvcesesves Se 


Turret Heads 

Almond Mfg. Co., T. BR......104 
Turrets, Carriage 

a ge Se ee er 


Turret Machines 


Acme Machine Tool Co...... 36 
Bardons & Oliver......ceces 106 
tradford Mach. Tool Co..... 5 


Brown & Sharpe Mfg. Co., 
71 and 4th cover 
tullard Machine Tool Co., 


152 and 153 
Carter & Hakes Mach. Co....113 
Davis Machine Co.. W. P....146 
Ibreses Mach. Tool Co....... 22 
Fay Mach. Tool Co..........130 
oe SO rn ean 66 
Pinther Mfx. Co., B. J... 110 
Garvin Machine Co.......... 16 
Gisholt Machine Co......... 134 


Jones & Lamson Mach. Co.. 
12, 18 and 66 
LeBlond Mach. Tool Co., R. K., 
7™ and 4th cover 
Lodge & Shipley Mach. Tool 
Co 
Niles-Bement-Pond Co., 
51 to SS and 14 
Potter & Johnston ..20 and 2 
Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 


} 
l 
l 


Prentice BGG. 00.4. 266%0% 29 
Prentice Co., Geo. G......... 15 
Springtield Mach. Tool Co.... 65 
Warner & Swasey (o........ 33 
Windsor Machine Co......... 16 


Turret Machines, Vertical 
Bullard Machine Tool Co. 
152 and 153 
Flather Mfg. Co.. E. J 
Niles-Bement-Vond (Co., 
51 to SS and 141 


Twist Drills 


toker & Co. Hermann..81 and 146 
Celfor Tool Co cos Oe 
Cleveland Twist Drill Co.., 

4th cover 
Ilammacher. Schlemmer & Co. 81 
Morse Twist Drill & Mach. Co. 75 

Niles-Bement-Pond Co., 
51 to SS and 141 

Pratt & Whitney Co., 
2d cover, 3 and 59 to 64 
Standard Tool Co oe 25 
Union Twist Drill Co vende ee 
Ward & Son. Edgar T 
Whitman & Barnes Mfg. Co.. 38 


Wiley & Russell Mfg. Co..... 97 
Unions 
Dart Mfg . — . aaa 149 





Universal Joints 

Baush Mach. Tool Co........ 24 
Boston Gear Works...... coun 
Gray & Prior Mach. Co.......126 
Vanderbeek Tool Works......113 
Valves 


Watson-Stillman Co..........127 


Valves, Hydraulic 
Chambersburg Engineering Co.143 
Vanadium 

American Vanadium Co..... 118 
Vises, Drill 


Carter & Hakes Machine Co..113 
oN 9. aaa 113 
Vanderbeek Tool Works......113 
Vises, Metal Workers’ 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Carter & Hakes Machine Co..113 
Beamert Bees CO. 0 occ es we wes 113 
eee ae .113 
Hammacher, Schlemmer & Co. 81 


LeBlond Mach. Tool Co., R. K.., 

7 and 4th cover 
ree Cee Ce ss a a venk he 4 Ss 
Niles-Bement-Pond Co., 


»1 to 5S and 141 
Pere Ce. COs cccvitoenes 113 
OE CR. ere ee "113 
werworte Bete. CO. .icccsses 66 
Western Tool & Mfg. Co..... 143 
Vises, Pipe 
Bignall & Keeler Mfg. Co....144 
> ear e 144 
Care me Cees COs sé nk ckues 128 
Deemeees BEte, CO. .cccccesees 113 
er Co. Ce. oceeeenaees 113 
Oe BE: Dds ods taeeneecas 113 
Saunders’ Sons, D..........- 113 
mranwaren Geet. GOscccsceotcs 66 
Wells & Son Co., F. E....... 132 
Western Tool & Mfg. Co..... 143 
Williams & Co., J. H..S7 and 91 


Vises, Plain 


See Beek: COs kon easen ons 113 
Vises, Planer and Shaper 

American Tool Works Co..... 8 
Carter & Hakes Mach. Co.....113 
Cincinnati Planer Co......... 37 
Ilendey Machine Co 77 


Niles-Bement-Pond Co. ” 


51 to SS and 141 
Queen City Mach. Tool Co...138 
Vanderbeek Tool Works...... 113 


Vises, Universal Machine 
Becker Milling Machine Co., 
23 and 123 
Brown & Sharpe Mfg. Co.., 
71 and 4th cover 


..  .f Sa 113 
pene Beer. GO. . 2c rece savn 113 
gs”. 6 ee 104 
Vises, Wood Workers’ 

Emmert Mfg. Co......<cccce 113 
Ilammacher, Schlemmer & Co. 81 
Pee Se Gls suneckeeewn 113 


Vise Stands 


LeBlond Mach. Tool Co., R. K., 
7 and 4th cover 


New Britain Mach. Co ee 
eee WOOO GD. oc ccc cccecn 96 
Western Tool & Mfg. Co..... 107 
Voltmeters 

kl ee 4th cover 
Washers 

Barnes Co., Wallace....... oo 


Milton Mfg. Co.............. 44 


Wash Stands and Bowls 


Manufacturing Equipment and 
Engineering Co. ene Ok wed 





Watchmen’s Clocks 


PeROGS TPOB. ccc ccc eecses .150 
Welding 

American Tube & Stamping Co. 151 
Electric Welding Products Co. 126 
Garwood Electric Co......... 137 
Industrial Oxygen (o........ 123 
eenforad Mie. Co., F. C...ccs 120 
Standard Welding Co.......122 
Toledo Electric Welder Co...122 
Webster & Verks Tool Co....103 
Welding Sets, Electric 
Garwood Eléctric Co........ 137 
Wire, Music 

Hammacher, Schlemmer & Co. 81 
Wire, Vanadium 

American Vanadium Co...... 118 
Wire-Forming Machinery 
Automatic Machine Co...... 75 
Blake & Johnson Co......... 100 
Manville Mach. Co., E. J..... 99 
Wire-Flattening Mills 

Blake & JoRneoM....ccscece - 100 
Wire Nail Machinery 
National Machinery Co...... 106 


Wire - Straightening Ma- 


chinery 


a ee, BO. ccccsceawes 
I ES is ok ws a eee 
Pe i O. Gincanedaueas 


Wood Working Machinery 


Greaves, Klusman & Co..... ‘ 
Manning, Maxwell & Moore... 
Niles-Bement-l’ond Co., 

51 to 5S and 
Seneca Falls Mfg. Co........ 
Wrenches, Drop Forged 
Billings & Spencer Co....... 
Morse Twist Drill & Mach. Co 
Page-Storms Drop Forge Co.. 
2. 3: eee 
Whitman & Barnes Mfg. Co. 
Williams & Co., J. H..S7 and 


Wrenches, Machinists’ 
Bemis & Call Hardware & 


kG a ae 
Brosnihan Wrench Co........ 
Ne TIEN CI ia: satin eric ws 


Hammacher, Schlemmer & Co. 
Morse Twist Drill & Mach. Co. 
Page-Storms Drop Forge Co.. 
eee eee OM. oa caw ceases 
Whitman & Barnes Mfg. Co.. 
Williams & Co., J. I 


Wrenches, Pipe 
Bemis & Call Hardware & 


fs re ee eee 
Brosnihan Wrench Co........ 
Greene, Tweed & Co......... 
Pee 
UE ME, OD. oc cccaccese 
MeGrwerte Beem. CO. ccccccccs 
Welis & Bon Co., F. B....c. 


. & 
tarnes Mfg. Co 


Whitman & — 
H..87 and 


Williams & Co., J. 
Wrenches, Ratchet 


Greene, Tweed & Co......... 
Parker Co., Chas 
Pratt & Whitney Co., 

2d cover, 3 and 59 to 
OR Fee OO. ki ccwcccans 


Wrenches, Tap 


American Tap & Die Co...... 
mosey & Ce., Cease. B.. ccc 
22 QO ct cwnuneael 
- | ££ 4. eee 
Carpenter Tap & Die Co., J. M. 
Beart Mee. Oo., A. J..cccsese 
BStandara Tool Co...cccccecs 
ene Tek. Be Maccecesseds 
_).. > 3 > eee 
ee i oa oem 
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DOCTOR 


must pass close scrutiny. 


must pass an examination before he can hang 


out a sign. 
A manufacturer can put almost anything on the market without examination— But 
the manufacturer who wants to hang “‘out his sign’? in the AMERICAN MAcHINIST 


This Buyers’ Guide is made up of reliable concerns. 
To be here is a badge of responsibility. 
To buy from here is a guarantee of satisfaction. 


He can’t get in unless his product is honest. 
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